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l^lie foll(3wiiig new species are tlie result of a ,i*eceDt visit to 
Costa lUca, wliere nearly tliree years were spent in collecting. 
lOBl species of llliopalocera were taken, 409 more tlmn wei'e 
previously known from tliat country, and of these I am liere 
describing 54 species as new. With the Hetei*oc(n*a I was equally 
successful, taking 4000 species, wliereas only 560 are recorded in 
the ^ Biologia Gentrali- Americana' from Costa Rica, to which 
number 87 were added by Pittier and Biolley in Fart iii. of the 
‘ In vertabrados de Costa Rica..’ 


Subfam. DanainjiI, 

Napeogexes hemisticta, sp. n. (PI. L. lig, 1 .) 

<S . Anteniue black on basal lialf, a,pical half yeriow-brown. 
Head black ; whitish points on frons and, neck beliind ; a white 
medial line on vertex. Collar and thorax black; a greyish 
medial line on thorax and small clnster of simiLir scales behind. 
Abdomen slate-brown, above, yellow-wliite below. Pore wings 
black ; basal tliird of inner margin and sliorter sliade above 
snbmediaii rich brown ; spots semihyaline yellowisli wliite ; two 
spots near end of cell obliquely placed ; a spot lieyond cell and jin 
elongated spot above it on costa, ; an outer row of five spots, the 
one between veins 3 and 4 elongated, oblique ; seven iiiarginal 
spots, the one at apex preceded by a small elongated spot on 
costa. Hind wings orange-brown, the costa to discoceilulars 
grey; apical portion beyond it black, its inner edge in bent to 
vein 3 or before it, then outbent to near margin, which hecoines 
narrower, the black not reaching anal angle; five marginal 
spots ; subterminal spots above and below vein 5, sometimes 
almost obsolescent. Wings below similar; no brown at base of 
fore wing; the costa of hind wing black. 

Expanse 54 mm. 

; i/a5, .Carillo,. Q-uapiles. ' 

. Ill British Museum* 
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P'TERONrMIA FUMIBA. sp. 11. (PI. L. fig. 3.) 

(5 . x4.iiteiin{B black, apical fourtli orange. Ilea.d and thorax 
black-brown a white circle around eyes. Abdomen dark slate- 
brown ; a whitish vertical line below teiTninally. Fore wings 
seniiliyaline smoky black, the veins, costal niargio, inner margin 
to median, and termeii narrowly brown-black; faint yellowish 
spots, one at end of cell close to median ; an outangied post- 
medial series of spots, the one between veins 2 and 3 elongated, 
suffusing wuth the lowest of marginal spots, of which there 
are five. Hind wings reddish brown, seiniiiyaline, the mai'gins 
black, more broadly so on outer rna.rgin, the inner rnargiii vei*y 
finely black ; traces of a yellowish subterniiiiHl shade at apex. 
Wings below duller ; two white spots at apex of fore wing ; 
inai'ginal white spots on hind wings, paired on interspaces. 

Expanse 57 min, 

Jlah, Carillo. 

Pteroxymia gobmaxi, noni. nov. 

Tills form is the Fteronymia simplex of the Biologia, but not 
P. simplex Balv. ; the discocellular line is narrow and curved; 
apex of hind wings below usually without spot, sometimes one, 
never two as in P, simplex Salv. 

Found generally in Oosta Rica above 3000 ft. 

Ithomia bolivari, sp. n. (PI. L. fig. 2.) 

d* Head black spotted wdth white. Collar dark reddish 
brown. Thorax black shaded with grey. Abdomen black above, 
ventrally white. Fore wings black ; the cell to near end, which 
is filled liy the broad oblique fascia from costa,, the space between 
veins 2 and 3 to near teimien, a large terminal spot between 2 
and 3, and a subapical fascia from costa to vein 3 liyaline, the 
fascia mostly shaded with white. Hind wings hyaline, the veins 
and outer margin narrowly black ; the costa grey-black. Fore 
wings below : inner margin fuscous grey ; dark spaces brown 
edged with black, more broadly in cell and at apex ; buse of costa 
black ; 4 apical white spots, the one on costa minute. Hind 
wings below ; margins brown edged with black ; a, broad yellow 
streak at base of costa ; veins black ; small paired whitish spots 
on tliree interspaces below apex. 

Expanse 43 mm. 

Generally distributed a, long the Cai'ibbean coast. 

In British Museum. 

Subfam. Satyrix.e. 

EurrYOHiA DRYMo, sp. n. (PI. L. fig. 6.) 

j . Body and %vings dark brown, the disc of wings lighter 
brown, especially on fore wings; the two lines of underside 
faintly indicated ; a terminal black line, preceded by a, faintly 
greyish shade, and fuscous marginal ■ line ; avsubteiTninal fuscous 
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wavy line on liiiid wings. Pore wings below yellowish birff; the 
two lines ];),riglit re<i(:lis]i bi'own, vertical, the inner line not 
reacliing costa; costal margin shaded witli, giay ; a, siibteririiiia}, 
dull brown, slnide interrupted by a.ii oce.]lns below ('H,Ksta, l.)laclc, 
circled witli yelknv, and containing a. bliiLsh-wliite point ; tlie 
termeii gi’eyisli crossed by two line lines, .fa.intly wavy, and a. 
teriiiiiial fuscous line. Hind wings below lilacine grey tinged 
with pale buff; tlie two lines parallel, slightly inbent; a large 
ocellus iiea.r apex, sinmounted by a. very small ocellus, ami with 
a yellow spot below it ; a large ocellus between veins 2 and 3, 
containing two Idiiisli points Avitli a yellow spot above it, out- 
wairdly lirokeii ; tlie ocelli edged and connected l)y a. didl brownish 
shade ; temien grey, the two imirginal lines more deeply wavy, 
shaded with reddish, brown at anal angle ; a terminal fuscous line. 

Expanse 37 inm. 

Hah, Giiapiles. 

Near E. coiifusa Stgr., and E, lahe Butl. 

In Biitish Museum. 

Euptyohia agxata, sp, n. (PI. L. fig. 4.) 

cf, Wings l)rown ; traces of anternedial and medial darker 
lines. Fore wings : an even marginal darker sliade, faintly 
darker edged ; the apical spot of underside faintly indicated, 
liind wings : a. large subterminal fuscous spot between veins 2 
aiid 3; the apical spot of underside itulicated ; subteianinal, 
marginal, and teniiinal darker lines. Wings below pale grey ; 
the anternedial and medial lines dark reddish brown. Fore 
wings: the two lines vertical; a broad darker brownish -grey 
outer shade ; the apical ocellus black, edged with yellow and 
containing a bla.ck point ; dark subterminal and marginal lines ; 
a fine fuscous brown terminal line. Hind wings : the two lines 
slightly inbent, tlie outer one angled near inner mai^gin ; ocelli 
black, broadly edged with yellow and containing a white point; 
darker grey shading around ocelli ; a small ocellus at apex above 
vein 6, and a large one below it ; a small yellow spot below 
vein 5; a larger yellow spot below vein 4 suffusing witli the 
large ocellus below vein 3 ; the subterminal and marginal lines 
dark brownish git?y, becoming reddish brown on inner margin; 
terminal line fuscous brown. 

Expanse 48 ram. 

Ilab, 'Guapiles. ' , 

Near E, cmtonoe Cramer, found in the same locality and 
E. jicani.Stgr , . 

Catargynxis bryabina, sp. n. (PI. L. fig. 5.) 

Body fuscous, clothed with brown hairs; a white lateral 
streak on palpi. Fore wings brown ; a vertical outer row of 
white spots on interspaces, broadly edged wdtli darker brown, 
the spots on costa and at stibinedian fold smaller, followed 
throtigliout by a broad lighter brown shade, and preceded by a 
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siinilai* triiingular sliade between veins 5 and 6. Hind wings 
darkerj especially terminally ; an outer row of small white spots 
on interspaces ; cilia partly W'liite on interspaces. Fore wings 
below dull olire-brown to beyond cell, its outer edge outciirved 
from costa, uneven; outer third pale bulf shaded with dark 
grey ; the white spots as above broadly e<iged with (lull dark 
brown ; a broad sub terminal fuscous brown line, loniilar between 
veins 5 and 7, obsolescent on costa ; some hue da.rk stria? on 
apex ; a terminal interrupted fuscous browm sbade. Hind wings 
below” dull olive-brown, mottled with wdiite anteniedially and 
beyond medial fascia., crossed by darker striae ; the medial fascia 
dehnecl by darker edging, broad, outbeiit in cell to end, dowuiberit 
towaards inner margin ; the small outer white spots broadly edged 
with fuscous brown, preceded and follow^ed by fuscous browni 
shadings ; the outer margin deeply crenulate from vein 4 to anal 
angle, less so tow’arcls a.pex. 

Expanse 72 mm. 

Mob, Yolcano TiUTiaiba, at 8000 feet, 

Snbfam. Helicoxix.e. 

Heliconius galaxthus, ab. suBRUXi’ESCEXs, ab. nov. (PI. LIII. 

fig. 7.) 

Differs from II, galanthus Bates on the underside of hind wdngs ; 
the medial space below” subcostal black, the fascia being reddish 
browm, limited by a postniedial Ixroad black line, follow-ed by a 
narrow” brown sliade having its outer edge incurved on interspaces. 
In H, galcmtlvm the medial space is black edged above and below 
w”ith reddish browm. 

A single specimen taken on the slopes of Turrialba. Belongs 
to the group w”itli greyish costa on hind wings. 

Siibfam. Hymphalixle. 

Eitpbtoieta poasixa, sp. n. (PI. LI. fig. 2.) 

$ . Wings brownish bufif. Fore wings : the base olive-browm 
irrorated with black ; an antemeclial black line in cell, and one 
below it, outset ; a pale spot near end of cell, broadly edged with 
black ; postniedial line black, oblique from costa, inbent, Immlar 
below vein 4, angled on veins, followed by a straigliter, narrower, 
fuscous line ; an outer row of black spots on interspaces, suftusing 
on costa with subterminal fuscous line, which is lunular, inwardly 
toothed on veins ; termen fuscous, wdth a pale interrupted 
lunular marginal line. Hind wings ; base darker browui with a 
black line on discocellular, limited by the black medial line, which 
is incurved opposite cell, angled at vein 4, followed by a fuscous 
straigliter line ; a black shade at base and below cell ; four outer 
black spots betw^een veins 2 and 6 ; subterminal line limular 
from veins 6 to 3, otherwise straigliter ; the pale marginal line 
broader. Fore wings below light brown to postmedial ; an 
■antemedial black line in ■ cell; '.the .cell ' spot ' paler , edg'Scl with ■ 
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black except oii subcostal ; spiiee beyond postioedijil l):rownisli, 
luitF, tl'ie costa a,u(i tenueu slauied Avith greyish gi’ceti ; oiittM' 
spots belo'w^ 'reius 2, o, and 4 ; on eostia a daik shade, ii:d:>eiib aiul 
|);reee(:le(l 1)y some wintc ; subtevininai line brown. Idind Avings 
below mottled I)roAA'ni.sh, buff and dull gi'cen, tim Aa-vins and termeii 
wbitisli grey ; a curved anteuiedia,l Avhitisb. line al)o\a3 cell ; 
medial line fine, fuscous, inwardly edged witli Avliitish grey ; 
siibterminal line fine, brown, outAvardly edged witli Avliitisli ; 
cilia wliite witli brown points at veins. 

Expanse 46 min. 

JM, Poas. 

Ill Jifiitisli M' use inn. 

Ekesia sticta, sp. n. (Id. L. fig. 7.) 

cf. Antenme black tipped Avitli yellow. Ileml, colhir, and 
tliorax black ; a white streak on palpi ; tAVO Avliite spots on froms, 
and one on vertex. Abdomen brown aboin^ lateraJly irrora-ted 
Avith wliite; underneath white with a ventral black line. Fore 
Avings lilack, the spots yellow-white, partly greyish ; a round spot 
at end of cell ; postmedial streaky spots from costa< to vein 4, 
outcurveii, and two spots betAveen 2 and 4, inset, vertical ; outer 
and ina-rginal spots, both slightly inset between veins 3 and 4, 
the marginal spot obsolescent at apex. Hind wings reddisli 
brown ; a, black shade along subcostal, expanding from middle of 
wing, forming a broad margin, narrowing to anal angle ; maiginal 
white spots at apex. Fore wings belovr : the spots larger, yel'loAv- 
Avliite ; some brown shading at base of inner margin. Hind 
wings below similar, but the costa also black with a short yellow 
streak at base ; large marginal white spots. 

$ . Antenme yellow^ except at base ; a hrowni streak beloAv cell 
on basal half. Hind wings with the margin much more narrowly 
lilack, and no black shading on subcostal, except subterminallj ; 
marginal wliite points from beloAv the apical spots. Hind wings 
below: tlie^ costa broaxlly black; a short yellow streak at base; 
traces of fuscous suliterraiual spots; the maiginal spots tri- 
angular. 

Expanse, S mm., ^ 66 inni. 

Home males have the costa of h hid AAuhigAs entirely bliuk ; the 
species is allied to 7/. Elites, but the apex: is moi'e liliintly 

produced, and the ternien more oblique. 

In British Museiini. 

Eeesia C(Ela Druce. (PI. L. fig. 8.) 

J.'Eut. MontliL Mag. xi. (1874) p, 37, fig.. Ji Lep. 

llliop. vol. i. p, 187 (tab. xxi. figs, 2, 3). 

d - Eore wings black ; a reddish-broAvn fascia through entire 
cell, doAvnbent between veins' 2' and 3 to near' tennen, with, a 
small : black spot on it' close to vein 3 postmedialIy,;and shaded 
Avith ^yellowish terminally ; a small subterminai reddish*broAv:n 
xpot 'just below TehL2'P an oblique paler fascia postmedially'from'' 
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costa to vein 5, and large siibterininal spots between 4 and (5 ; a, 
sniall 1 ‘ound marginal spot, tinged with whitish above vein 4, 
and one below it. Hind wings black ; a broaxl reddish-brown 
fascia from inner margin to near apex; a siird'lar inargiiiaJ, line, 
inteiTiipted by veins, the apical spot paler. Hiiderneatii similar 
to female, but all the spots yellow instead of wliite ; tlie brown 
fascia on fore nings brighter brown, separated by a black line 
from the large siibterminal spot. Hind wings below Avitli the 
fascia as above but tinged w’ith yello-w, otherwise agreeing in 
markings with the female. 

Expanse 45 mm. 

Found on the Caribbean coa,st only. 

Phyciodes DORA, sp. 11 . {PL LI. tig. 9.) 

5 . Palpi dark brown, 'whitish grey below. Head dark brown. 
Body fuscous with fine yellowish irrorations. Fore wings : basal 
half black, its outer edge projecting between veins 4 and 5, and 
less so outcurved bet-vveeii vein 2 and submedian, followed by a 
yellow shade from costa to vein 4, and a yellow spot between 
veins 2 and 3 ; the base with some yellowish irrorations, leaving 
a geminate antemedial outbent line clear black ; two yellowdsh- 
brown spots across end of cell, suffusing; a reddish-browui line on 
discocellular ; a medial small yellow spot above submediaii ; outer 
half bright brown, irrorated with black snbtei’minally, interrupted 
by round yellow spots edged with black, one below vein 2 and 
a,nother between 4 and 5 ; thi*ee smaller yellow spots from above 
vein 6 to costa ; termen fuscous preceded by a sinuous yellow- 
brown line. Hind wings black irrorated with yellow-grey, 
leaving clearer black lines on basal tliii'd ; a brown line on 
discocellnlar ; a postmedial bright brown fa,scia. from costa to 
vein 2 ; large outer spots formed by yellow edging, inwardly 
rounded, outwardly straight ; these spots fill tlie entire inter- 
spaces ; a sul)termiiial wavy yellow line ; a. terminal yellow line 
at anal angle. Fore wungs below brighter, tlm l^ase greyish ; a. 
yellow-grey shade between the antemedial black lines; the cell 
spots broader forming a band : the yellow sliades beyond dark 
space more extended; the termen brown ; a grey shade at apex. 
Hind wings below : base to medial grey-brown, darkest in cell, 
wbitish lilacine above cell ; a, subbasal and an antemedial lunular 
brown line, partly followed by the other less distinct lines ; the 
medial line da.rk bi'own, inbent on vein 4, outset between vein 2 
and submedian ; postmedial space dull brown followed by a series 
of spots, except on costa, the spot above vein 4 round, fuscous 
brown, the spot below 4 triangular, the others more lunular, 
mostly edged with gemmate lilacine lines ; a subterniinal geminate 
lunular dark brown line ; termen lilacine wdiite from apex to 
below vein 6, then dark brown, shaded with still darker brown 
between spots and lunular line, 

' Expanse .39' mni, 

' ' Ilab* Hoas. 
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Phyciodes riilegias G. &} S, (PL L. fig. 9.) 

(5'. B, OVA. Lep. Rhop. voL ii* p. 680 (tab. eviii. figs. 21, 22). 

5 . Body and wings above fuscous lirown, tiie body ai:ul liasc of 
wings iiTorated with ochreous. Fore wings: spots wliite; an 
oblique line across cell nea.r end, followed by a large whi;te spot 
]}etwGen veins 2 and 3, and a few wliite scales above 3 Jind below 
2 ; a postmedial oblique broad wliite line from costa to vein 4; a 
small outer spot on costa ; a quadrate spot between veins 4 and 5, 
and a larger spot above subinedian, extending just n-bove vein 2 ; 
traces of small wdiitisli spots between veins 5 and 7 ; traces of a 
line outcurved siibterminal line, broad and well lofirked from 
vein 4 to near vein 2. Hind wings: a broad postmedial white 
fascia, from vein 7 to inner margin, followed below vein 4 liy a 
line of ochreous irroratioiis ; siibterminal line slightly lunular, 
fine, white on costa, then oclireous. Fore wings be]o\v : base and 
costa mottled pale lirown and grey ; n. liroad anteoicdiid fascia 
defined liy edging of dark outcurved lines; the white line at end 
of cell downlient to inner margin ; the s|)ace between postmedial 
and outer spots fuscous ; apex lilacine grey ; a liroad terminal 
dark brown shade between veins 4 and 6 ; tennen more narrowly 
brown at tornus ; subterminal line fuscous bi'own. Hind wings 
below lilacine grey, broadly shaded with white postmedially 
between veins 2 and 7 ; basal half crossed by fine brown lines ; 
the postmedial better defined, incurved on costa, and followed 
there by a brownish shade; a fine lunular outer line, with a seines 
of faint greyish spots beyond it ; siibterminal line geminate, 
lunular, filled in and preceded by a dark grey shade from vein 7 
to vein 2 ; termen dark brown from above vein 5 to below vein 2. 

Expanse. 39 min. 

Ilah: Peralta. 

Phyciodes niveohotis Btl. ^ Bruce. (PL LIU. fig. 10.) 

Cist. Ent, i, (1872> p. 100, fig.; B. C.-A. Lep. Eliop. 
voL i. p. 200 (tab. xxi, fig. 27). 

5 . Body aliove fuscous. Wings fuscous brown. Fore wfings : 
a large wliite spot Just beyond middle from siibmediaii to nea.r 
vein 2, edged with yellow-brow'n, irrorated with black ; the outer 
broad white line from costa to vein 5 similar; small subterminal 
similar spots between 'wings 4 and 6, and a. yellow-brown spot 
below vein 4, Hind wings : a yellow-brown line on discocellular ; 
a line of similar irrorations beyond postmedial fascia which has 
its edge also finely yeliow-brown ; subtenniiml line bi'ownish, 
faintly indicated towards inner margin. Fore wings below liglit 
brown; an an temedial fascia defined by dark lines; two whitisli 
spots near end of cell ; a brown spot on discocellular edged witli 
black; abroad black postmedial shade from costa, outcurved to 
near tornus; a subterminal lunular dentate darker brown line; 
the spots ail whitish. Hind wings below : base grey-brown 
crossed by brown lines; the whitish fascia obscured by brown 



COSTA KICAN BUTTERFLIES. 


347 


irrorations and crossed by a fine line; outer niargin broadly 
brownish, irrorated partly with grey: an outer row of firscous 
grey spots on interspaces ; a mai'ginal luniilar dark brown line. 

Expanse 30 mm. 

Hah. Juan Yinas. 

Eubagis hectjbAj sp. n. (PI. LL figs. 4, 5.) 

cf. Body above fuscous, whitish underneath. Y^ings bluish 
green. Pore wdngs ; apex and outer margin black, expanding at 
vein 4, its inner edge obliquely outbent to vein 2, below wdiich it 
is very finely black. Hind wdngs : a marginal and a terminal 
black line, snlfusing at apex. Y'ings below wdiite. Fore wings : 
costa grey-brown wdth a white streak at base ; subcostal medially 
red -brown a fine blue line and i^ed-browui streak below subcostal 
to beyond cell ; a red-brown streak on discocelliilar, edged with 
metallic blue and then black ; a broad medial black fascia from 
end of cell, and aii antemedial black fascia inbent across cell, 
interrupted by median and narrowest below it ; a broad black line 
above vein 3 from cell, to a similar oblique line which extends 
from costa to browm terminal space; another black line from 
vein 3 is obliquely dowiibent to a black toiiial space ; the tornus 
itself w’hitish ; the termen from vein 2 to just above vein 6 
reddish browm, its inner edge fuscous, upbent to costa, leaving a 
white apical space. Hind wings: lines reddish brown partly 
edged -with fuscous ; an inbent basal line ; a medial fascia 
expanding to close to inner margin, and then clownbent, enclosing 
a white space from subcostal; a broad siibterminal line, its oiitei’ 
edging downcurved near apex, forming a marginal fuscous line 
partly mottled with reddish brown ; anal angle reddish brown 
■where ail the lines suft'use ; some metallic blue scaling near anal 
angle. 

5 similar below. Fore wings above green; a white spot in 
cell above vein 2 ; a black shade below subcostal expanding at end 
of cell, followed by a hmge postmedial -white spot oblique from 
costa to just below vein 4 ; a large postmedial vertical spot between 
submedian and vein 3; outer margin broadly black ; a subterininal 
small wliite spot between veins 2 and 3, and smaller spots above 
and ]}elow^ vein 5, also a Ksmall inset spot near costa. Hind wings 
green ; a postmedial broad white space from costa to below 
vein 5 ; a broad black subterininal line, and a similar marginal 
line ; the termen browm-black with a fine green line near anal 
angle, the lines all suffusing in a brown shade at apex. 

Expanse, and J mm. 

Hah, Ckrillo. Guapiles. 

Allied to H. vie aria Bates. 

In British Museum. , . ' 

, Peeisama barxesi, sp. n. (PL LI. fig.' 10.) 

g . Palpi '.black broadly streaked 'With, white. , Body black' 
above, some wdiite scaling around '.'the eyes." ^ '\Yings' black. Fore 
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wings : soiiie da,rk blue iiTora-tioiis at })ase 5 along veius, and in 
cell ; a, postinedial cui'ved greenish -blue fascia fi‘on.i costa to toriiiis, 
its edges luieveiu Hind wings : some scattered blue irroratioiis ; 
the outer margin greenish blue ; a terminal bi‘own~l)lack. line ; 
cilia white. Fore wings below black; tlie cell to near end and a 
space below it crimson ; a postmedial curved series of metallic 
blue spots ; termen white, broadest at apex, crossed by a fine 
marginal black line. Hind wings below grey-brown shading to 
wliitish on termen ; costa narrowly ciimson ; outer small round 
black spots on interspaces ; a sul^terminal and a terminal dai'k 
brown line. 

Expanse 43 mm. 

Hah. Carillo. 

This species is named after J. Barnes, who captured the only 
specimen met with. 

This is the first Perisama recorded from Central ximerica. 

Victorina steneles, ab. stvgiana, ah. nov. (PL LI. fig. 6.) 

c5' . Fore wings fuscous brown, darkest medially ; a large pale 
green spot on inner margin close to middle, almost reaching 
vein 2 ; a very small outset spot above vein 2 ; a siiia.ll wliite spot 
medially on costa ; subterininal whitish spots, laiger and better 
defined neai' torniis. Hind wdngs fuscous brown ; base dn.rker 
followed by a broad pale green fascia and a medial fuscous fascia, 
all stopping at submedian; the inner margin wdiite ; an outer 
row of oval green spots on interspaces preceded by fuscous 
shadings ; veins terminally darker edged. IJnderneatli more like 
the typical form. 

Expanse 82 mm. 

Hah. A-vangarez. 


Fam. Eryoinid.®. 

Eijrygona mystica, sp. n. (PL LI. fig. 8.) 

$ . Palpi wdiite. Frons white divided by a brownish line. 
Vertex black. Collar and thorax brown. Abdomen above 
brighter brown, underneath white. Fore wings fuscous brown : 
the cell and basal half of wing belo\v it briglit l)rown ; a paler 
rust-brown shade between veins 2 and 4, not reaciiing outer 
margin. Hind w-ings rust-brown, the costal margin broadly 
fuscous b.rown. Wings below pale brownish grey, tlie postmedial 
line vermilion finely edged with dark grey. Fore wings: the 
postmedial line slightly oiitbent, straight ; a siibterminal narrow 
vermilion shade ; a terminal yellow-brown shade. Hind wings : 
the postmedial line vertical to below vein 2, then curved and 
■wavily inbent to inner margin ; a subterininal Innular dentate 
brownish shade from costa to below vein 3, followed by marginal 
points between veins 4 and 7, betw'een '3 and 4 by a large black 
spot outwardly edged with white ; below' vein 2, irregular brown 
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lines terminating in l>lack points followed by white sliadiiig ; 
termeii fi*o!T] above vein 2 to aiia,l angle vermilion. 

Expanse 22 mm. 

Hah, Rio Grande, San Mateo. 

Euuyooxa leucom, sp. n. (PI. LI. fig>s. 1, 3.) 

S . Palpi, lines on frons and tarsi pale buff. Head fuscous. 
Thorax and base of abdomen dark brown, abdoinen otherwise 
l)right brownish red above ; nnderneatli greyisli buff. Foi'e wdiigs 
faintly angled at vein 4, fuscons ; a brown-red shade at base from 
cell to inner margin ; a similar streak at base below subcostal. 
Hind wings brownish red ; the costal and outer margins to 
vein 2 black, the inner margin fuscous brown. Wings below pale 
greyish brown, the media.! line brownish red finely edged with 
black. Fore wingKS u medial line slightly angled at vein 4, 
terminating a.t submedian fold ; an outer vertical dark bi'own 
line, not so well marked. Hind wnngs : the medial line incurved 
between veins 4 and 2, deeply downcurved below 2 ; subterminai 
greyish Innules from costa to vein 4, edged wdtli da,rk browm ; 
between 4 and 3 the lunule is larger, yellowdsb, followed by a 
black spot, outwardly edged with white ; the inner brown shading 
expands betAveen 3 and 2, and is follow’ed by a dark WTivy line ; 
from vein 2 to inner margin are three yellow-brown streaks 
outwardly irrorated 'with black and terminating in wiiite points 
before a fine marginal fuscous line ; cilia reddish brown except at 
apex. 

2 , Fore W'ings fuscous ; a large orange space from middle of 
cell and well beyond it, not reaching costa, or below" vein 2. Hind 
wings dark brown ; the outer margiii oiitcurved from veins 4 to 2, 
shaded terminally from 4 to anal angle wntli brownish red. 
Wings below" light yellow-brown, tlie medial line as in male, but 
brighter red ; the outer line on fore wings also red ; the Innules 
on hind wings heavier, geminate, the marginal shadings faintly 
marked. 

Expanse, cf 26 mm., 2 29 mm. 

Ilab. Turrialba. 

EuRYGOXA LEITCOPHRYKA, Sp. 11. (PI. LIII. fig. 8.) 

cf . Frons wdiite. Tertex and body fuscous ; some brown 
shading on abdomen dorsal Ij. "Wings brown. Fore wings : costjd, 
margin, front of cell, apex, and outer margin more narrowly 
tinged with fuscous. Hind wings : costal and inner margins 
greyish ; a subcostal fuscous shade. Wings below silvery white. 
Expanse 27 mm. 

Hab, Gachi. 

Hear if. cataleuca, hut larger and brighter browm. 
EuRyaoNA'MATUTA, sp. n.. '(PI LI. fig. 7.) 

c3' . Frons white. Vertex and body alxwe fuscous browm, 
underneath white. Fore wings fuscous, the base in and below cell 
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sliaclerl with bi'owii ; an oi’ange wedge-shaped spot close to cell, 
between veins 2 and 4, Hind wings bi-owii, tlie outer inargiii 
shaded 'witli fuscous ; the costa wdiitish ; the inner margin grey- 
brown; cilia on inner margin and apex white. Wings below 
wliite ; a very fine pa,le olive-brown postmedial line, a, boost 
vertical, 1)1 mitly curved below vein 2 on liind wings. Hind w'ings : 
a small black loaiginal spot between veins 3 and 4 ; tliree black 
points from vein 2 to inner margin, and a few subterininal black 
irr orations. 

Expanse 21 mni. 

JIah. Jnan Yiims. 

Mesosemia albipuxcta, sp. n. (PI. LTTI. fig. 12.) 

c( . Thorax and l)a.se of alxlomen metallic bine, iibilomen otlier- 
wise and bead fuscous; undernea.tb grey. Wings \dvid Idue. 
Fore wings : a white point near end of cell ; outer margin liroadly 
black, widest on costa, its inner edge oiitbent and curved near 
torniis. Hind wings : terinen black, tlie veins close to it streaked 
witli black ; a subterminal black spot at apex, suffusing with 
black costal margin ; in another specimen the spot continues as a 
line to inner margin. Wings below grey-brown, the lines darker 
brown, Fore wings : the two lines before ocellus parallel, outbent 
from subcostal ; ocellus large, a white central point, and two outer 
points, circled with yellow ; two lines beyond ocellus, close 
together, diverging slightly towards inner margin ; postmedial 
space grey irrorated witli metallic blue from near costa to vein 3, 
limited by a fine greyish yellow line, outbent from costa, at sub- 
median approximated by a similar subterminal line. Hind wings : 
the antemedial and postmedial lines straight, geminate ; the 
medial shade partly linear interrupted by a smaller ocellus, black, 
circled with yellow and containing two white and blue points; a 
broad outer shade ; a subterminal line ; termen dark shaded. 

Expanse 27-30 mm. 

SaK Guapiles, Esperanza. 

Hermatiiena owexi, sp. n. (PL LIII. fig. 9.) 

d' . Head and tlioiux black clothed with gTeyisli-white hairs. 
Abdomen grey, with transverse black segmental shades. Wings 
white, the base mottled wdtb black with traces of a subbasal 
whitish line ; spots black, tw’o beyond cell; a medial spot below 
vein 2 ; subterminal quadrate spots above and below vein 6, also 
above and below vein 3; apex black; spots at end of veins ; 
terminal interspaces between veins 2 and 3, and 4 and 6 mottled 
wntb black. Plind wings : terminal spots at veins ; subterminal 
quadiate spots above and below vein 7. IJnderneath similar ; 
the basal mottling showing through from above; the terminal 
markings on interspaces entirely black. 

: Expanse 42 mm. . ■ ■ ' ■ 

Costa Eica. ' 

b Named, after ,Prof., .O.wen of Madison, Wis., who has kindly 
.'given ' me ■ this , unique specimen. 
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CoERACHiA, gen. nov. 

5 . Foi‘e wings : outer margin straight at apex, then rounded ; 
vein 3 close to lower angle of cell ; 4 from lower angle ; disco- 
cellular iucorved, slightly oblique ; 5 from just above middle ; 
6-10 stalked from upper angle, 10 before 6 ; 11 from close to end 
of cell anastomosing with costal vein. Hind wings as long as fore 
wings ; cell elliptical ; vein 3 before end : 4 from end ; 5 from 
middle of discocellular ; 6 and 7 stalked. Abdomen stout. 

Type of genus, (7. leucoplaga Schaus, 

CORRACHIA LEUCOPLAGA, sp. H. (PI. LIII. fig. 2.) 

§ . Body and wings brownish slate-colour. Fore wings : a 
broad medial white fascia, slightly outcurved, from subcostal to 
subinedian vein, a whitish streak on costa above it between veins 
10 and 11. Hind wings : marginal fuscous lunules, faintly edged 
with greyish. Wings below grey. Fore wings: the white fascia 
followed by a broad outcurved fuscous shade to some whitish sub- 
terminal points. Hind wings : termen irrorated with whitish ; 
small subterminal fuscous spots preceded by whitish shadings. 

Expanse 35 mm. 

Hah. Palmitai. 

This peculiar species will probably be found to have a very 
dissimilar male. 

Chaius subtessellata, sp. n. (PI. LIII. fig. 11.) 

Body above fuscous. Fore wings fuscous, the base tinged with 
olive-brown ; a wiiite spot in cell ; an outer white spot between 
veins 2 and 3, and a smaller one betw-een 5 and 6 ; a small 
inedial spot above vein 6. Hind wings dark olive- browui ; cilia 
white between veins 5 and 6 ; a yellow-grej’' marginal streak at 
anal angle. Fore wings below reddish browui, markings bluish 
wiiite partly edged with black ; a streak at base of costa; a basal 
streak below subcostal ; an antemedial fascia in cell, and one 
below it outset ; a medial fascia in ceil, with a white streak above 
subcostal, and a buff streak above costal vein ; an outset medial 
fascia below cell, all of them narrower towards median, tlie two 
below cell suffusing on submedian ; a fine black line on disco- 
cellular followed by small spots from costa to vein 4 ; twm costal 
spots beyond, superposed, and small black spots on interspaces 
below; an interrupted subterminal white line preceded by a white 
point above vein 6, a large one helowmt, black spots below 5 
and 4, and a still larger white spot betw-een 3 and 2 ; a marginal 
silvery blue line ; a fine terminal black line ; cilia fuscous. 
Hind wings below reddish brown except on outer third ; a white 
triangular spot on costa near base, and a quadrate medial spot; 
an antemedial white spot in cell, and transvei'se line across end 
of cell ; two white spots below cell suffusing with a wiiite streak 
below vein 1 ; a black line on discocellular, followed by a white 
fascia from veins '7' to '4,' and from vein 2' to; inner margin ; black' 
■points in some' of the u'eddish-brown - spaces, whiclx'are also', partly' 
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black-edged ; r postniedial reddish brown shade from costa to 
vein 4, followed by a macular black line, and then by a broad 
grey“l>rown sliade crossed by a fine black line ; postniedial sfiace 
below vein 4 greyish brown to vein 1, then reddish brown on 
inner margin, followed by greyish brown shading from vein 4 to 
vein 1 , and buff shading on inner margin, these shadings out- 
wardly edged with black and followed by a silvery opalescent 
shade ; outer margin dull dark brown outwardly edged with 
opalescent scaling, and containing small fuscous spots below 
vein 4 and vein 3 ; the tails and a terminal buff line from vein 4 
to anal angle edged on either side with black ; from vein 4 to 
apex the terminal line is reddish brown, preceded at apex by a 
sliort white line. 

Expanse 24 mm. 

11 (lb. Garillo. 

Near C. chrysm Cr, 

ChARIS TURllIALBEXSIS, sp. 11 . (PI. LIII. fig. 13.) 

^ . Body above fuscous. Wings dark brown, with antemedial 
and postniedial fuscous shadings on interspaces. Fore wings: 
cilia at tornus orange-red. Hind wings : a black line on disco- 
cellular ; a subterminal greyish buff shade from vein 6 to anal 
angle, crossed by a black macular line, preceded below vein 3 by 
a large brown spot, some reddish brown shading on inner margin 
at angle. Fore wings below orange-red ; a pale buff triangular 
spot on costa near middle with its apex on median at vein 3, 
edged with silvery blue ; similar metallic scaling on costa near 
base, and two inbent lines across cell ; below cell and vein 2, 
medial, postniedial, and siibterminal pale grejisli shades, the 
intermediate red portions edged and suffused with black ; a black 
line on discoceilular, followed by metallic spots ; below vein 5 a 
macular black line ; outer pale greyish spots, followed above 5 
and 6 by silvery streaks, preceded by silvery spots and some black 
edging, belo'tv vein 5 the greyish spots are inivai'dly edged wutli 
black, outwardly wdth metallic scaling and black edging; a 
ina-rginal metallic line interrupted by veins. Hind wdngs below 
orange-red, divided by metallic antemedial, medial, and post- 
medial irregular lines, with some short black lines and spots in 
i'e<idish poidions; outer margin broadly pale greyish irroiated 
with brown ; a marginal metallic line finely edged outwardly 
with black, and preceded by some black below veins 4 and 3 ; a 
termiiial black line, also edging tails. 

Expanse '21 mm. 

Hob, Tiirrialba, 6000 feet. 

Fam. L YCJEXIB.E. 

Thecla hvpocrita, sp. n. (PL LIL fig. 6.) 

cJ. Body rhirk browm mottled with bkiisli grey hairs and 
nrroratio'ms.' .Fore' wings fuscous hrowm, except, a pale blue' space 
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occupying basal half of cell, space below to inner margin, and 
just aboA^e vein 2 to near sub terminal space; a pale ]3rown patch 
of coarse scales at end and beyond cell. Hind -wings pale blue; 
outer margin fuscous brown ; inner margin Avbitisb, becoming 
fuscous towards anal angle ; cilia brown tipped Avitli grey. 
Fore Aviiigs below fuscous; costal margin broadly Avbitish, post- 
media, lly to vein 4 ; some brown mottling at base of costa; a 
brown medial fascia to median and end of cell enclosing a white 
line on discoeellular ; an outer and a subtermiiial oblique broad 
brown line to vein 5 ; outer margin narrowly white crossed by a 
fine marginal brown line. Hind wings below yellowisli white, 
crossed by broad brown lines ; a fuscous basal space, outangled 
on median ; tlie inner margin broadly irrorated with fuscous and 
pale broAvn ; medial and postmedial lines vertical, angled a,t 
vein 2 and inbeiit to inner margin ; a subteiminal brown shade 
suffusing Avith postmedial from veins 5 to 2, then continuing to 
anal angle ; a broken marginal brown shade ; anal angle sliglitly 
lobed, no tail. 

Expanse 19 mm, 

Ilab, Tuis, Juan Vinas. 

A specimen from Cordoba, Mexico, has the lines below partly 
greyish, but undoubtedly belongs to this species. 

Hear T, dolylas Or, 

In British Museum. 

Theola subflorens, sp. n. (PI. LII. fig. 9.) 

(5. Antemne black ringed AAdth Avliite. Body above fuscous, 
mideriieatli white ; some green scales on frons. ‘Wing.s dark 
purple-slate colour. Fore wings : the costa, lipex broadly, 
and outer margin fuscous broAvn. Hind wings : the margins 
narrowly fuscous broAvn. Wings below rich green. Fore Avings 
paler tinged, except on costa and apex ; the inner nmrgin da,rk 
grey. Hind wings : a faint paler line on discoeellular ; a similar 
irregular outer line, black, outAvardly edged Avitli white from 
vein 2 to inner margin ; a few red scales at anal angle, sur- 
mounted Avith l)lack and Avhite ; a terminal black line fit anal 
angle. 

Expanse 20 mm. 

H((1k Poas. 

Thecla legs, sp. n. (PI. LII, fig. 7.) 

J . Palpi black and white. Head, collar, and patagia black ; 
Avhite lines around eyes. Thorax and abdomen above metallic 
blue, undenieath AAdiitish. Wings brilliant dark blue. Fore 
wings: apex and outer margin black, narrowest at tornus; a 
large black patch filling the end of cell from before middle, 
f olloAved beyond cell by a small slate-coloured spot. Hind Avings : 
the termen narrowly black; the inner margin grey. Wings 
beloAv clear bright brown. Fore wings : outer line fuscous brown, 
outAvardly edged Avith white, faintly outbent, sliglitly Iniudar ; 
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inner margin greyish ; a faint dark marginal line at torniis. 
Hind wings; order line fine, fuscous, outwardly edged witli 
white, more broadly on costa, vertical from veins 8 to 6 , iippeai’ing 
incurved on account of the broader wliite edging, slightly outset 
below 6 and below 5, inset below 4, outset below 3, inset ami 
horizontal below 2, downbent on submedian, angled and ii],)bent 
to inner margin ; a fine subterminal black line from vein 3 to 
inner margin, and darker spots at apex ; a marginal red spot 
with black point and terminal wliite line between 2 and 3 ; a 
black spot with white irrorations below vein 2 ; a black spot at 
anal angle suiiiiounted by a reddish shade. 

Expanse 24 min. 

Uah. Guapiles, La Florida. 

I do not kno'w any species with which I can compare this. 

Ill British Miisemn. 

ThECLA MELMA, Sp. B. (PL LII. fig. 4.) 

(S . Palpi black, the base of joints white. Body black ; some 
white on vertex, and white lines close to eyes. Wings deep blue. 
Fore wings : costa, apex, and outer margin black, the apical 
vSpace reaching to near cell ; a black line on discocell ular. Hind 
wings : margins veiy narrowly black, slightly broader at apex. 
Wings below brigli b greyish bistre. Fore wings : an outer 
vertical fine fuscous line, outwardly edged with white from near 
costa to vein 2 ; a terminal fine brown line ; cilia fuscous. 
Hind wings : a white line on discocellular ; outer line black out- 
wardly edged with wdiite, outset on costa, almost vertical from 
veins 7 to 4, then inset and downbent to vein 2, forming the 
usual W to inner margin; subterminal lunules indicated by 
greyish shading from vein 7 to vein 2, followed between 2 and 3 
by a large red spa,ce, outwardly broken by a triangular black 
space ; some reddish scales aliove vein 3; below vein 2, maiginal 
white irrorations ; a terminal white line from vein 5 to sub- 
median ; anal lobe black itiAvardly edged with white. 

Expaiivse 27 mm. 

I/ab. Guapiles ; also Bugaba, Panama. 

Theola grtapila, sp, n, (PL LII. fig. 1.) 

cf . Thorax and base of abdomen metallic blue, abdomen 
otherwise fuscous above, yellowish wliite below. Head brown, 
with white lines at eyes. Wings silky bine. Fore wings : costal 
margin, apex to near glandular spot, and outer margin, narrowly 
at tornus, black ; a small black spot at end of cell followed by 
an oval brownish glandular spot. Hind wings; apex narrowly, 
and cilia black. Wings below dark brownish slate-colour. Fore 
wings: inner margin grejdsh ; a fine outer fuscous line, almost 
vertical from below costa to vein 2, outwardly faintly pale-edged ; 
faint traces of a dark subterminal line. Hind wings : outer line 
interrupted, dark brown, outwardly edged witli white, inbent on 
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costa, vertical from veins 7 to 2, but inset between 3 and 4, aiio’leil 
below vein 2, and inberit to inner iiiai’gin ; siibterrnirial darker 
spots, edged with whitish irrorations, except at apex, inset lie- 
tween veins 2 and 3, followed by a red inargdnal spot, containing 
a small bla.ck spot oiitwardl}" ; below vein 2 only a imirginal 
brown spot irrorated with wdiite; below submedian a line iii- 
wai'clly edged with white and parallel with outer line ; a terminal 
white line between veins 2 and 3 ; anal lobe black. 

Expanse 28 mm. 

Ilctb, G implies. 

Ill British Miiseiim. 

ThEC'LA AMPHllABE, Sp. 11. (PL LII. fig. 10.) 

5 . Wings fuscous brown, the hind wings, and inner area of 
fore wings below cell glossed with slate'-bliie ; cilia light brown. 
Hind wdngs ; tlie terminal black line inwardly edged with white 
near anal angle ; a sinali red-brown spot at anal angle ; tails 
black tipped with wdiite. Wings below light browm, the post- 
medial line dark brown outwardly edged wo‘.th black and then 
white, very indistinctly on fore wing. Fore wings: the line 
vertical from costa to vein 2 ; an indistinct iialer siibterniinal 
shade, crossed by a faint dark line ; a terminal fine dark line. 
Hind wings : the line vertical to vein 4, constricted and slightly 
oblicpie to vein 2, upcurved and outangled on submedian ; a sub- 
terminal paler shade as on fore wing, the faint line crossing it 
more distinct followed on inner margin, between veins 2 and 3 and 
Just above 3, by reddish shades ; a black marginal spot between 
veins 2 and 3 and at anal angle ; a black spot irrorated witli 
white below vein 2 ; the terminal dark line inwardl}^ edged witii 
white. 

Expanse 23-25 mm. 

Hah, Guapiles. 

Near 1\ politus H. Dnice. 

In British Museum. 


SubfaiB. PlERINiE. 

Archoxias intermedia, sp. n. (Pi. LII, fig. 8.) 

S . Pa.] pi yellow, somewhat fuscous at base. Head and thorax 
black ; three whitish points on vertex. Abdomen brown ; sub- 
lateral yellow line. Fore wings black, markings yeilow-white ; 
an oblique spot at end of cell, medially constricted ; two diffuse 
spots beyond cell ; elongated postmedial spots above and below 
vein 3, and geminate streaks below 2, all followed by marginal 
spots, small at torniis, elongated towards costa; a yellow and 
reddish streak along inner margin, not reaching base or toriius. 
Hind wfings bright brownish red, the costal and outer margins 
broadly black, the inner margin finely so; the veins black; cell 
edged witli black above and helow.; marginal small white .spots. 
ITnderneath duller, the hind wings browner, with a brown up- 
; Peoc. Zoou. Soo.— 19I3,'No, XXV., I ' ' ,25 ' ' ' ' 
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evirve<] strejik on luasivl Iio,lf of cowta ; tlie snbeostal Jiiid rnedian 
l)jt)adly sliiuled witii black ; ilie nia,;rginal Yvliite s|:)Ot,s larger. 

5 , 'ri,se iiari’kinga on :fo,re wings reduced, except tlie iniu*giirxl 
S[)ots; the hind wings reahlish hrown, tlie costa, with only a htick 
slaule inedially ; the niarginal spots larger, yellow, iirorated with, 
I'eddish. IJnderneath similar to the male. 

Expxinse, cT 13-^ niin., $ 65 imn. 

Mai). Carillo. 

The fore wings are like ^1. disinorphites EtL, the liind wings like 
J. nlfjrescens (h & 8. All these forms will no don lit he found to 
gi-a, dually intei'grade. Tlie males are diliicult to eaptuia*, flying 
\'ery liigli in a eiicle, a,:iul iru'cly settling. 

In Eritish iVIuseum.' 

PlERIS LIMONA, Sp. 11. (PI. LIL fig. 5.) 

. Aiiteniue hlaek tipped witli white. Head and thorax 
fuscous, the latter clothed behind with wliife liairs. Palpi white, 
the tiiird joint streaked Yvitli hlsick. iVlidoiiien fuscous grey 
a, hove, wliitisli below. Wings white, the veins broadly edged 
witli cludky white. Fore wings : a fuscous grey stre{d< on basal 
thii’d of costa ; a small black spot on discocelluhir ; a|>ex narrowly 
bla,ck ; nmrginal fuscous sliades, not reaeiiing toi'iius. Hind 
wings : cilia black. Fore wings below : a large black spot on 
discoceliular ; apex gre}dsh. Hind wings below yellowish white, 
tlie veins dark. 

$ , Fore wdngs above with a large black spot on discoceliular, 
and a fuscous streak in cell at suheosta,! reaching it; the apex a-nd 
terraen more broadly black, its inner edge soinewbat Inniilar; 
undernea.tli the black mai‘gin replaced by a pale lilacine grey 
shade. Hind wings below lilacine white, the veins brown ; a 
postmedial Imownish shade just beyond cell across veins 3 a,ud 4. 

Expanse, cT mm. 

IkdK Lira on. 

Hear F. dimia Feld. ■ 

In Eritisli M’useuni. 

Acme'pteeon roAsiNA, sp. n. (PI. Lll. fig. 3.) 

c? • Anten n «e black. Palpi grey. Head and coll ar d ark hi 'ow n . 
Idiorax and abdomen fuscous irrorated with w^llite. Fore wings 
Idack ; nmdian,fold, snbmedian, and vein 2 all basaily streaked 
with white ; syiots lilacine wliite ; a medial streak on costa,, spot 
beyond cell, an outer spot above vein 3, and one on cost<a, also a, 
sinali siibterminai spot above 6; sometimes traces of spots on 
either side of upper discoceliular; cilia greyish brown. Hind 
wdngs iridescent silky browni with a large medial dull lirowii 
spot ; from cell behind to inner margin and termen at vein 6 
black, crossed by a grey fascia ; cilia yellow. Wings below as in 
A. the markings all more intense, the anal 

angle and inner margin briglit yellow crossed by piupile-browii 
strire. 
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5 . IrYiiigs blacky the markings white. Fore wings : an oblique 
fascia from middle of costa consisting of coalescing spots ; three 
oblique spots from costa before apex; the outer half of inner 
iiiargin Avitli a white .streak. Hind wings : a, large white space 
occupying the greater portion of the wing, oiitangled on vein 5, 
its hind edge straight ; the ba,se of cell and a streak below it 
blfick. Fore wings below : a white space on basal half f.roin 
within cell to inner margin ; costa basally lilacine ; the medial 
fascia as above hut with a yellow streak on costa ; apex lilacine 
white, shaded with yellow on costa ; termen finely yellow, pre- 
ceded by liglit brown and greyish white shading. Hind wings 
below white : the base, outer half from inner margin to vein 4, 
and terminally between 4 and 5 lilacine white irmrated witli 
brown; the shade in cell extending somewhat, and up bent to 
costa. ; subteiTtiinal brown iiTorations from costa to vein 6 ; inner 
margin narrowly bright yellow, termen finely similai* preceded l)y 
a narrow intermpted brown shade. 

Expanse, cf bO mm., $ 67 mm. 

The male can be distinguished from T. cmeraseens Salv. by the 
narrow grey fascia on hind wings above. The female differs in 
the broader Idack margin, the lilacine shading, and brown in-ora- 
tions on hind wings. A cinerasceus female ims the hind wings 
below bluish white -with faint traces of darker shadings. If the 
two forms occurred in difierent localities I should not separate 
them specifically, but they fiy together and no intergrades were 
found. 

In British Miiseiiin. 

Exaxtia lua costaeicexsis, subsp. n. (PI. LII. fig. 2.) 

S . Like E. lua ITe^v., but the inner edge of black margin on 
hind wings near apex is straight, not dentate ; underneath the 
spots are la-rgei* and more confluent. The wings are also broader. 

Expanse 62 min. 

Hah, Cachi. 

Earn. HESPEBIIBiE. 

Telemiades mxemox, sp. 11. (PI. LIY. fig. 1 .) 

S . Palpi white below, black above with yellow scales at tip of 
second joint. Head and collar black mottled with j^ellow, Thoiax 
and abdomen brown. Fore wfings dark brown, the base to near 
middle thickly irrorated with yellow-brown hairy scales ; siinilai* 
scaling su bter mina,l I y, expanding at tornus, also a few similar 
seaies beyond cell ; medial space below cell tinged with blue- 
black; spots seinihya.line yellowish ; a large spot in end of cell, 
its outer edge incurved ; a narrow vertical postniedial spot be- 
tween veins 2 and 3, and a small spot above 3, slightly outset ; 
three small outer spots below costa, and two suhterminal between 
veint 4 and 6. Hind wings with only themostul margin.'a post-; 
medial macular shade, and terminal - spots; fuscous, brown,' other- 
wise overlaid' witlr yellow-browm .hairy' scales. , Fore wdiigg .below 
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(Ivill fiLScoii.s brown ; the inner nuirgin tinged with, grey ; some 
yellcn? sea.litig (it base, below costa, and ,iu cell. wings 

below dull l)rownisb yellow ; tlie outer niargiii l,:)roj'Mlly darlc 
])row'ii ; some l:)rownish-yellow scaling subteraiinaily from vein 3 
to inner i,iiargin. 

Expanse 28 inin, 

Ilab. Zent district, 

Nasgus P-HINTias, sp. n. 

d . Palpi white tipped wn'tti black above. Ilea.d and collar 
fuscous mottled with olive-brown ; wdiite points laterally on bead. 
Thorax and abdomen shaded with orange-brown. Fore wings 
fuscous brown, tlie base and inner m<argin shaded with orange- 
brown ; spots seinibyaline whitish ; a spot at end of cell, out- 
wairdly produced in front ; a large postiiiedial spot between 
veins 3 and 4, and a smaller one below 2 ; an outset lai*ge s}>ot 
between veins 3 and 4, and a point between 4 and 5 ; a curved 
outer series of spots between veins 6 and 10. Hind wings 
orange-brown, the costal margin binadly fuscous, the tennen 
narrowly so; a fuscous line on discocelhilar ; a broader post- 
medial line not reaching inner space. Wings below brown- 
black. Fore wings : the base shaded with yellow- win* fce ; short 
■whitish streaks <a.bove cell-spot. Hind wings: the basal half and 
inner margin for two-tliirds pale yellow ; a tliick black line on 
discocellular. 

Expanse 55 mni. 

Had. (Hiapiles. 

The female of this species is figured in the Appendix to the 
* Biologia ’ as a variety of W. phocm Or., but the discovery of the 
male proves it to be a distinct species. 

Oyclos.emia subc-eeulea, sp. n, (PL LIV. fig. 14.) 

Body fuscous brown. Wings dark greyish brown, the ina.rkings 
fuscous bi‘own ; a postmedial and marginal liroad line, somewhat 
macular, also a similar medial line on hind wings. Fore wings : 
the costa and ter men broadly shot with green, tlie veins more 
vividly so towards apex, but only notieeable in a certain light ; a 
large black spot in cell at end, faintly edged with paler brown, 
and containing two bluish -white points. Fore wings below dark 
brown shot with green ; the inner margin shaded witli grey; a 
fuscous shade in end of cell; a postmedial fuscous shade. Hind 
wings below bright blue; the costa, npex narrowly, and cilia 
dark brown. 

Expanse 31 mm. 

ilaASixola, Glia piles. 

In British Museum,. 

Echelatijs lucina, sp, n. (PI. LIV. fig. 8.) 

Body fuscous brown, the .vertex and collar glossed with green. 
Wings' fuscous brown, „ Fore wings glossed with purplo' ; . .an , ante-' 
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iiiecHal and a post medial fuscous sliade, the latter slightly out- 
ciii'ved below cxista, vertical below vein 4. Himl wings with 
fainter purple gloss, except a stimk below cell from base to 
termen ; a fuscous shade at end of cell, and a similar postmedial 
sliade. Wings below paler brown, the lines as above, daik brown ; 
tlie aiitemedial on fore wdngs replaced by a dark lirowri shade 
f rom near base to middle, except on inner margin, which is whitish 
gi‘ey at base. 

Expanse 37 mm. 

Hah, Guapiles. 

Ate CxiNACE, sp. n. (PL LIV. fig. 17.) 

cT . Body and wings fuscous brown. Fore wings : a semi- 
liyaline point medial ly between vein 11 and costal vein ; a similar 
outer point between veins 8 and 9, and one below 8 slightly inset. 
Hind wdngs : outer margin broadly blue from vein 6 to inner 
margin ; cilia fuscous brown. Fore wings below duller. Hind 
wings below blue ; inner margin whitish blue j costal margin and 
apex to vein 6 dull fuscous brown; a similar downbeiit streak 
from vein 2 to anal angle. 

Expanse 23 mni. 

Hah, Carillo. 

Bolla sodalis, sp. n. (PL LIY. fig. 12.) 

5 . Palpi brown mottled with buff and white. Body fuscous 
brown. Wings brown slightly irrorated with lighter brown and 
bulf. Fore wings : a fuscous shade on discocellular followed by a 
faint paler brown shade ; three outer white hyaline spots below 
costa, straight and outbent ; three similar postmedial vertical fine 
streaks between submedian fold and vein 4; a faint subterminal 
paler brown shade cut by darker veins. Hind wings : a faint 
subterniinai paler brown shade narrower than on fore ‘wings. 
Wings below duller brown ; the subterminal shade on fore wings 
narrow ; hind wings irrorated with bulf-browm ; a small pale 
brown spot in cell, a streak on discocellular, some small post- 
medial spots near inner margin, and the subterminal spots all 
very indistinct, 

Expanse 29 mm. 

Hah, El Alto. 

Nearest B. q/Undics G. & S. ; smaller, the spots also smaller ; 
the outer spots in a straight line and oblique. 

Bolla machxjca, sp. n. (PL LIY. fig. 4.) 

d. Body above fuscous brow-n ; some greyish wiiite hail’s in 
front of antenna); some yellowish white hairs on abdomen. 
Throat white; fore femoi’a grey. Abdomen below greyish 
brown. Ifore wings fuscous brown ; outer margin faintly paler, 
forming a subterminal line with darker marginal spots on inter- 
spaces ;■ three . white, points outwardly between, veins. 6, and 9., 
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Hind wings bi'own ; large postmedial and inaiginal fissc'CJiis 
l)i‘owii slnides, all indivSfcinct and confused. Fore wings !)elow 
dark greyisli brown ; a broad darker postrnedijd shaikh ; ijlie (‘osta 
tinged with iridescent green ; tlie wdiite points as above, liind 
wings below dark brown; some white irrorations on basal hall'j 
and more tliieldy along inner margin ; traces of a dsirker p()st™ 
medial slnide, and small marginal spots. 

Expanse 26 inm. 

JIah. Ban ]\Iateo. 

In Britisli Museum. 

Butleiiia leth-EA, sp. n. (PI. LIV. fig. 15.) 

d . Palpi black mottled with yellowish Iiairs. Body fibove 
black ; some orange hairs on abdomen ; abdoineri below yellow. 
Fore wings fuscous brown ; a lai'ge orange-yellow spot just beyond 
middle between veins 2 and 4, extending into end of cell, and 
slightly below vein 2 ; a small oblique similar spot outw'ardiy 
below costa ; cilia dark brown. Hind wings black ; cilia and a 
large spot occupying middle of wing orange-yellow. Fore wings 
below deep yellow : cell to near end black, extending at base 
below cell; abroad black fascia beyond cell, not reaching costa,, 
outbent above vein 4, and downtnrned to inner ma,rgiii at tornos. 
Hind wings below yellow ; some black sailing at base of inner 
margin. 

Expanse 20 mm. 

Hah. Poas. 

Hear B, lalage Godm. 

In British Museum. 


Butleria lysis, sp. n. (PI. LIY. fig. 2.) 

S . Body above black: abdomen below yellow. Wings dark 
brown, spots yellow. Fore wings ; a spot between veins 2 and S, 
just beyond middle, surmounted by a triangular spot in cell ; a 
point between veins 3 and 4 postmedially, and a sliort ol}li(|ue 
line outward]}’' below costa. Hind wings : a, large spot in mi<ldle 
of wing, from wdthin cell. Fore wings lielow fuscous ; costal 
margin yellow-brown, the extreme edge black; tei’inen finely 
yellow expanding at apjex ; the yellow discal. spot extending 
below vein 2 and expanding along submedian. Hi mi wings 
below whitish yellow, the veins brown exce|)t tlie <Iiscocellul;ir 
and base of vein 5, tlie brown on veins 2 and 4 suffusing some- 
what towards cell ; cilia brown. 

Expanse 23 mm. 

i/afi. " Turrialba, 

‘Eem:' B.fcmla Godin. 

Leeodea ? eupilius, sp. n. (PL LIY. fig, 10.) 

5 . Palpi pale brown tipped with white. Body above and 
w^ipgs ' daiF ■ browni ; body below . wliitish grey. , "Wings: spots 
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semiliyaline wliite ; outer half of cilia greyi>sh white with small 
dark brown spots at veins. Fore wings ; a large spot at end of 
ceil, and A) lie postmedially between veins 2 and 3 ; a smaller out- 
set spot between 3 and 4 ; three outer small spots obliquely 
between veins 6 ami 9 ; a more opaipie spot above siilimediaii 
beyond middle. Hind wdngs : a postine<']ial spot below vein (i, 
crossed by vein 5. Fore wings below similar, the costa irrorated 
with yellowish a,nd wdiite, the apex and termeii to vein 2 with 
white ; the spot above siibmedian replaced by a large wiiite 
shade. Hind wings below thickly irrorated with greyish white ; 
small whitish spots antemedially and postmedially below^ costal 
vein ; a similar spot at end of cell ; a small postmedial spot 
betw^eeii veins 2 and 3, and a linear spot below vein 2 ; the spot 
helow^ vein 6 as above ; the postmedial spots connected by a fine 
brown sliade, and a similar faint shade below end of cell. 

Expanse 36 mm. 

llah. Guapiles. 

The only species I know^ approaching this is one in the Godmaii 
Collection labelled phyllas Mab.^' '\\htliout a male the position 
is uncertain. 

Styriodes, gen. nov. 

S . Antennae twm-thirds as long as costa. Fore wdngs : costal 
margin sliglitly sinuous ; apex acute ; termen roundeil beh’wv 
apex ; vein 2 from middle of cell ; 3 near iow^er angle ; 4 and 5 
from iow’er angle, the hitter upcurved at base ; 6 to 9 evenly 
apart ; 10 and 11 w-ider spaced ; a dowmcnrved brand below 
iiiediaii from vein 3 to below vein 2 ; a small medial bi'and above 
submedian. Hind wings ; anal angle sliglitly lobed ; vein 2 
beyond middle of cell ; 3 and 4 from lower angle apart ; 6 and 7 
from upper angle. 

Type of genus, Siyr lodes lyco Scliaus. 

Styriodes lyco, sp. 11 . (PI. LIV. fig. 19.) 

(3 . Body and wdngs above fuscous broivn. Fore w'iogs : brands 
black; cilia tipped wdtb yellow-ocbre, wider at tornus. Hind 
wrings: cilia tipped wdtli yellow-ochre, except at anal angle. 
Wings below dark reddish browm, tlie inner margin of fore wings 
dull dark brown; a fuscous brown shade in ceil behind and 
below it. 

Expanse 28 mm. 

Hah. Poas. 

Bhinthon luctatius, sp. n. ■ (PL LIT. fig, 9.) 

<S . Body above black, the bead shaded with dark metallic 
green ; abdomen below with two yelIowd.sh white lines. ' Wings 
fuscous brown. Fore wings : a very small greyish white post- 
medial spot between veins 2 and 3, and one between 3 and 4 
outset. Wings below not quite so dark. Fore wings : the two 
spots whiter, better defined;’ a postmedial greyish brown shade 
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Ijelow vein 2, Hiiul wingvS : poiitixiediiil Ijidf points I'Kitweeri 
veiiiis 2 Mid 4 . 

'ljX|;>aii,se 44 inivu 

Ildh. ('S iiiiiiiles, also Santa llosa, Mexico. 

In Itritisli Musetiin. 

(Jt)BALLS NIOJIANS, Sp, B. (PI. LTV. fig. 5.) 

S . Pal|)i and tiiora.x fuscons grey mottled with paie yellow ; 
alidomeii below with two fine wliitish lines. 'Wiiigs liljic'kdjrciwii. 
"Wings below duller. Fore wings: a faint greyish wiiitie ])ost- 
medial line between veins 2 and 3, and a small outset spot 
aliove 3 ; tornns shaded with fuscous gi'ey. Hind wings : an 
orange point in cell cat end; similar outer points betnaieii veins 3 
and 4j and jnst below 6. 

Expanse 30 mm. 

Hah, Guapiiles. 

COBALUS LAUREOLUS, Sp. 11. (PI. LIY. fig. 3.) 

c5' . Body fuscous clothed with dark brown hcairs ; the pcalpi 
mottled with some whitish yellow^ liairs ; abdomen below greyish 
brown. Fore wdngs : veins medially tinged with fuscous. Hind 
wings : basal half i*ather darker shaded, Y^ings below paler 
brown. Fore wings : basal third except costa shaxled with 
fnscoLis ; a triangular shade on costa near apex preceded by faint 
greyish points between veins 6 and 9; tornus faintly paler 
shaded. Flind wings : base, a postmedia, 1 fascia, and large mar- 
ginal spots from apex to vein 2 darker brown ; a terminal darker 
brown line. 

Expanse 35 mm. 

Hah, Gua]3iles. 

COBALUS LATERANUS, Sp. n. (PI. LIII. %. 3.) 

(S . Pa,lpi fuscous inwardly shaded with wdiite. Body and 
wdngs fuscous brown. Fore wings: spots semihyaline, white ; a 
large irregular spot a,t end of cell ; a. laige post media, I s[)ot be- 
tween veins 2 and 3, and a small outset spot aliove 3 ; three sma 11 
outer s}x)ts below costa., ontbent, the largest between veins 6 am! 
7 ; a small postinedial white spot above submediaii. Fore wings 
below fiLScoiis, the costa, apex, and termen shaded with olive- 
brown; tlie spot above subniedian larger. Hind wings below 
dark olive- browm ; a wdiite spot in end of cell ; a v/hite point 
siibterminally between veins 3 and 4. 

.Expanse 32 rnm. 

Hah, San Mateo. 

The fore wings above are like G, gahina Godm. 

CoBALUS PINDAR, Sp. 11 , (PI. LIY. %. 18.) 

d , Palpi olive-yellow iiTorated with brown. Body and wings 
above dark brown ; abdomen below yellowish l)istre. Fore 
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wings : spots semihyaline wLitisli brown ; a large spot between 
veins 2 and 3, its outer edge iiicurvecl ; a small spot l)etween 3 
and 4; tliree small spots between veins 6 to 9 in a straight out- 
bent line from costa ; cilia tipped with bistre grey. Hind wings : 
a yellow postmediai hyaline point between veins 3 and 4. Fore 
wings below f viscous browni, the costal mai*giii Ijroadly, and cell 
sliacled wntli yellovr- brown, the spots as above ; a wliitisli post- 
medial slia.de above submedian. Hind wings below brown ; a 
small faint fuscous shade at discocell ular, and similar spots post- 
medially from veins 2 to 7, the one between 3 and 4 showing the 
semihyaline point. 

Expanse 29 mm. 

Ilab. Port Linion, Juan Yinas. 

In British Museum. 

COBALOPSIS LATONIA, Sp. 11. (PI. LIY. fig. 16.) 

B . Body fuscous browm; palpi above whitish grey; abdomen 
below pale biifi’. Yungs dark brown. Fore wings ; a fine 
short whitish inbent streak below discocelliilar ; a small white 
postmediai spot between veins 3 and 4, also above and below 
vein 7. Hind wings ; the veins fuscous. Fore wings below 
fuscous in cell and postmedially below vein 3, the inner ma.rgin, 
irrorated with greyish ; costa, apical space, and terinen yellowish 
brown. Hind wings below- yellowish brown; a fuscous sliade near 
inner margin expanding at anal angle; five bluish white post- 
medial spots from veins 2 to 7, 

Expanse 33 mm. 

Ilab, Juan Yinas, Cachi. 

In British Museum. 

CExus NAUSiPHAXES, sp. n, (PI. LIY. fig, 6.) 

(5 . Palpi mottled whitish grey and dark brown. Body fuscous 
brown ; abdomen below^ whitish grey ; legs yellow-brown. IVings 
dark browm. Fore wings : the brand fine, black, inbent from 
vein 3, and dowuicurved to submedian ; some yellowish scaling on 
costa ; cilia tipped with grey. Hind wings : cilia, yeilow’-grey. 
Fore wings below fuscous at ba.se, in, and below^ cell; costa yellowish 
hrowm ; terminal lialf dull brown. Hind wings dull browui ; a 
broad medial wiiitish shade, widest on costa and not reaching" 
inner ma,i*gin wliich is simply irrorated with whitish grey. 

Expanse 25 mm. 

im. Poas. 

Ill British 'Museum. 

Megistias xaxtho, sp. n. (PI. LIY. fig. 13.) 

Body fuscous mottled with brown hairs. Wings fuscous 
brown. Foi*e wings : a yellow-brown streak on costa finm base 
to just beyond middle ; a similar streak above submedian medially 
extending Ibwards ■ base; a feW' similar , scales outwardly beyond' 
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cell, oiitbeiit along vein. 6, vertical to beloiv 5, inbeiit., expanding, 
forming a spot between 4 and 3, and a larger spot between 3 
and 2 ; cilia light brown spotted with black. Hind wings : some 
yellow-brovm hairs at base and on inner margin ; a broad siinihir 
postiiiedial shade not reaching margiiiKS ; the spots on cilia narrow, 
barely traceable. Fore wings below' fuscous ; veins on costa, and 
terminally, also a streak in cell, yellowish ; a postmedial yellowisli 
spot between veins 3 and 4, a vertical miter streak below costa , 
and streak siibteniiinally from veins 6 to 4 ; a terminal yellowish 
line ; base of cilia and spots black. Hind wings below- greyish 
tinged with lilacine, the veins yellowisli ; an oiitciirved da.i‘k 
brown medial fascia, and large terminal spots, not reaching inner 
niai-gin. 

Expanse 20 mm. 

JIah. Juan '\mnas. 

In British Museum. 

Yorates cotiso, sp. n. (PI. LIII. tig. 6.) 

cl. Body above and wings darkhrowm; throat win tisli ; tiiorax 
below greyish ; abdomen below^ yellowish wiiite. Fore wings : 
costal margin to beyond middle bright olive-brown ; a similar 
streak above and below" submedian to middle, followed above 
siibmedian by a small yellow" spot ; a yellow streak below median 
from veins 2 to 3 ; a small spot between 3 and 4 ; an outer yellow 
point between veins 6 and 7. Hind wings shaded with briglit 
browni, and olive-browm hairs. Fore wings below" fuscous browm ; 
yellow marking betw’een veins 2 and 4 as above ; costa and veins 
terminally yellowg the streaks longest at apex. Hind wings 
below dull dark browm, the veins ail yellow* ; a streak througlx 
ceil, and a broad yellow" streak below cell and vein 2. 

Expanse 24 mm. 

’ Ilab. San Mateo. 


Mold kebrophoke, sp. n. (PI. LIY. fig. 7.) 

B, Palpi orange-brown tipped with black. Body fuscous 
pjartly clothed with golden-browm hairs ; abdomen below yeliowisb 
with a black ventral line. Fore wings black, except base of 
costal margin to near middle, cell, inner margin to beyond 
middle, postmedial spots from submedian to vein 4, a small outer 
spot above 4, and spots above and below" vein 7, wliicli are orange- 
brown ; a slight fuscous streak in cell. Hind wings orange- 
brown; costal margin broadly black with a medial iiilient |)rO“ 
Jection ; inner margin broa,d]y black ; a broad black streak below 
cell to middle of wing ; a fuscous shade on terinen towards anal 
angle. Fore wings Below" deep yellow ; some black on base of 
ceil; a broad black shade below cell, upbent on discocell ular ; 
termen black frorii vein 2 to inner margin ; apex sliaded witli 
reddish, the outer ■ spots at vein 7 ■ larger. Hind wings 
below yeilow" on basal half ; the hmev margin broadly black: 
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irro rated with yellow-brown ; outer lialf reddish witli oliloiig 
outer yellow spots from vein 6 to below* vein 2 ; subteriiiinal 
fuscous sliadiiig betw^een veins 2 and 4; a darker streaiv just 
beyond cell between 4 and 6. 

2 fuscous brown ; a small yellow spot at upper riiigie of cell ; 
traces of some }3ostmedial yellowish spots. h\)rc wings lielow 
fuscous ; costal margin yellowisii ; apex tinged wdth dull reddish ; 
a yellow" spot at end of cell ; a large postmediai N-elloW' spot below^ 
vein 2, and smaller spots above 2 and 3 ; small yellow outer spots 
above and below* vein 7. Hind wungs below* as in male, tiie ter- 
minal space duller red, limited by a yellow streak before the 
fuscous inner space. 

Expanse, S 27 mm., 2 

Ilab. Carillo. 

The female from the Bejiico river, Panama. 

Hear M. henm Hew^ 

Mold ? apella, sp. n. (PL LIII. figs. 4, 5.) 

S . Palpi, head, collar, and patagia orange-brown. Thorax 
and abdomen fuscous, the latter with orange-browui hairs 
laterally; iinderiieath yellowish. Wings black, the cilia and 
markings orange-brow*n. Fore wings : the costal margin broadly 
oraiige-brow"n, enteiing cell, narrowing towards black apical 
space ; a fascia from vein 8 narrow and outaugled between 
veins 5 and 6, then broader and expanding to middle of inner 
margin, ciit b}' black veins. Hind wings : base and inner maigiii 
clothed witli orange-brown hairs ; a broad postinedial fascia, not 
reaching apex or inner mai^gin. Wings below" hmwmish yellow" ; 
some terminal black points. Fore wrings : the outer margin 
broadly darker with siibterminal black shadings from vein 3 to 
inner margin ; a black space on basal third below cell ; a fine 
black line on discocell ular. Hind wings : antemedial, postmediai, 
and terminal darker shadings on interspaces. 

2 . Wings above tinged with browm, the fascia iiiiich rediicetl, 
more macular, yellowish; the costa of fore wings with some 
yellow"ish irrorations. Wings below* dark olive-browTi, the veins 
palei’ ; the postmediai fascia on fore wrings Iji-oad, as in male, but 
yellow-er. Hind wings with postmediai dull yellowish spots on 
interspaces. 

Expanse, d 37 mm., 2 4:5 mm. 

Had. Carillo, 

The male aljove is very much like M. ? Immeralis Mab., but 
diJEFers considerably on the underside of hind wings* 

III British Museum. 

CaKYSTUS SUBEUFESCENS, sp. m (PL LIV. .fig. 1 1 .)' ' 

.. '■ 2 • Palpi whitish bufi*. Head light browm* Palpi shaded with, 
cinll reddish brown. Abdomen fuscous browm, the hairs at base 
dull greyish green. Wings, fuscous brown. ■' Fore, wings costal 



366 


MR. WILLIAM SCHAUS ON 


margin at base sliaded witli reddish; spots seiiiiliyahrie wJiitish, 
yellow ; a streak iu end of cell above median, and a s|>ot l>elo'w it 
to vein 2, its outer edge incurved; an elongated postiiieiiial spot 
a)>ove vein 4 , and a smaller spot below it ; sm>di outer spots 
between veins 6 and 8 ; a small yellow'ish spot above siil)mefliaii 
just beyond middle; cilia yellowish at tornus. Hind ■wings: 
cilia tipped with pale yellow. Fore wings below black ; tlie 
costal nmrgin, apical space V)eyond cell, and termen to vein 2 
browmish red ; a yellowish white shade medially above subnieiliaii. 
Hind wings below brownish red ; veins finely pale yellow ; a 
fuscous shade from base before fold, expanding at anal angle. 

Expuise 36 mm. 

Jlab. Guapiles. 

i^^ear C. commodus Piotz, distinguished by the pale veins on 
hind wings belowa 


Epinosis, gen. nov. 

d . Palpi upturned, hairy. Antenna? more than half tlie length 
of fore wing, thickened towards end wdiich is curve<l and pointtid. 
Wings broad. Fore wings : outer margin evenly curved; vein 2 
from middle of cell; 3 close to lower angle; 4 from lower angle; 
5 from below middle of diseocellular, which is slightly oblicpie ; 
6, 7, 8 close together; a narrow brand below median from 
vein 3 to 2. Hind wdngs: veins 3 and 4 from lower angle 
slightly apart ; 6 and 7 fi’om upper angle. 

Type of genus, Fmnphila angidcms Moschl. = Eesperia pmm- 
2 yivncia MdschL/ide Godman. (PI. LIII. fig. 1.) 

A common species in Costa Rica not mentioned in the ^ Biologia’, 
and agreeing perfectly with other specimens from the Guianas. 

Palga ? HERMIONE, sp. n. (PI. LIY. fig. 20.) 

c? • Balpi black, the second joint with a lateral white slmde. 
Body above fuscous with orange-brown hairs; tibdoiiieii. Iielow 
yellowish white with a fine interrupted medial and outer l)kick 
line. Fore wings black ; base of costa shaded witli lirown ; sul)» 
costal broadly omnge-brown, not reaching apex, beyond cell with 
short iipbent lines; a broad postmedial orange-brown slia.tle 
iiibent from vein 4 to submedian, its edge uneven, and joined by 
a similar streak below cell ; cilia orange-brown partly spot/tcii 
with black, entirely lilack at apex. Hind wings and cilia orange- 
biwn, the margins black ; a black streak from base near inner 
margin. Wings below orange-brown. Fore wings: a black 
streak through cell, and on interspaces above and below vein 5 ; 
toriiiis black ; siibterminal black spots on other intersptces, and 
streaks on costa towards apex. Hind wings : a temiinal hlack 
line ; a streak below’ cell and vein 2, and one at apex ; subterminal 
black spots, above' and below vein 3 . ■ 
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Tlie female lias the 
restricted. 


Expanse 26 iiim. 

■ II ah. Caiillo. 

In Eritisli Museum. 


orange - brown on 


fore wings more 


EXPLANATIOI^ OP THE PLATES. 


Fig. 1, 'Napengenes hemisticta. 

2. ItJiomia hollmri. 

3. Ftepongmia funiida. 

4. .'Eiqytgohia agnata. 

5. Catarggnnis drgadina. 


Plate L. 

Fig. 6, lHuptgclim firgmo. 

7. JSresia sticfa. 

8. „ etcla, $. 

9. Fhgeiodes jjMegias, 


Fig. 1. Ftirggona leucon., 

2. Mupetoieta poasina. 

3. ISnrggona leneon, $ . 

4. Eiihagis lieeuha, 

6 . » „ 


Plate LI. 

Fig. 6. Vicforina steneles, ab. sfggiana. 

7. Eiirggona matuta, 

8 . „ mgfiiica. 

9. Fliycindes ioi'a. 

10. Ferisama harnesL 


Plate LII. 


Fig. 1. Theda guapila. 

2. Enantia lua eostaricensis. 

3. Acmepteron poasina^ 

4. Theda melnm. 

6. Fieris limona, $ . 


Fig. 6. Theda hypocrita, 

7. „ leas. 

8. Arehnnim intermedia ^ . 

9. Theda suhflorens. 

10. „ amphrade. 


Plate LIII. 


Fig. 1. Epinosis angularis. 

2 . Corradiia leucoplaga. 

3. Cohahis later anus, 

4. Molo ? apella, ^ , 

5. „ „ ? . 

6. Vorates eotiso. 

7. Seliconiiis galanthus, ab. mh-- 

rufescens. 


Fig. 8. Eurggona- leueophrgna, 
9. JECermathena owent. 

10. Fhgoiodes mreonotis, ^ 

11. Charis sudbtessdlata. 

12. Alesnsemia alhipuncta. 

13. Charis tnrrialhensis. 


Plate LIV. 


Fig. 1. Telemiades mnemon. 

2 . Bntleria Igsls. 

3. Cohalns laureoJus, 

4. Baida madmea. 

5. Cohahis nigrans. 

6. (Emis nausiphanes. 

7 . Ifalo nehrophone, 

8 . Edielatus hmna, 

9. Rlihithon hictatius, 

10. Lerodea f rupilius. ' 


Fig. 11. Cargsfus suhrnfescens, 

12. Bolla sadalis, 

13. Meglstias armtho, 

14. CgdosamiUt snheiEndea. 

15. JButleria letJma. 

16. Cohalopsis latonia. 

17. Ade cauace. 

18. Cohahis pindar, 

19. Stgriodes fgco. 

20. Falga ? hermiom. 
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21. A Collection o£ Fishes made by Professor 1 raiiciseo 
Fueiites at Easter Island. By G. Tate Began, M.A., 
F.Z.S. 

[Received Ararcli 3, 1913 : Read April 8, 1913.] 

(Plates LY.-LX.^^) 

Index. Page 

A. m u th 1st i ns f useus, sj). ii 3i; >8 

Girellops, gen. n 3(59 

Ijtibi'ichihvs J^t{.enfe,H, sp. n 371 

Anampses jndehe 1 % sp. ii 371 

I\wihJouf i)H((cantJiHS jjasehalis, ifi). ii 373 

Bathpstethiis ot'kiitale, sp. n, 373 

Easter Island lies in 27° 6' 8. and 109° 17' W. ; it is very isolatetl, 
distant about 2500 miles from the coast of Cliile iind nearly 
lUOO miles from Buciej the nearest island of tlie Panmotu 
Archipelago. A small collection of fishes made jit Easter Island 
in April, 1911, by Professor Fiientes, is of considerable interest. 
It includes examples of eleven species: seven belong to genera 
or species of the tiopical Pacific, tliree are new and are I’elated 
to species known from Norfolk Island or from New Soutli Wales, 
and one belongs to a new genus whose affinities are with 
of New South Wales and the southern coasts of Australia. No 
Chilean species are represented, and it is of interest to note that 
ill the case of Chilean genera, Acanthistim and Lairickthp^ 
redationship is with the Norfolk Island species and not witii tijo 
Chilean ones. 

AS E R R A N I R M, 

L Acanthistius fusctjs. (PL LY.) 

Accmilmtms 'emctiis {titru. Gii nth.) Kendall Eadcliffe, Mem. 
hins, Coiiip.' Zool; XXXV. 1912, p. 107. 

' “'Capuco.^’ ■ ' ' 

Depth of body 2| in the length, length of liead 2|. Snout D| 
as long as .'diameter of , eye, which is in tlie lengdli'oF Imml*; 
iiiterorbihil width 7. »Lower jaw a little pmjectmg; niaxillnrv 
extendi ng to below middle of eye, its width distaliy nea,r]y 
diameter of eye ; occiput, interorbitnl region, cheeks, arid optavk's 
covered -vvith ciliated scales; rest of head naked, or with minute 
imbedded .scales ; : 9 or 10 .gilkivakers' : (ami' some rudiments) on 
lower paid of anterior arch. ' '.Scales strongly ciliated, 1 05, in a.longi- 
"vtiidiiiai, series,' . above the lateral 'line,. 55 ' 'in the, '"lateral ' li,ne ' 1 T 
' ..from, bas'O of ' spinous dorsal to lateral line. Dpiml ■XIII^i5- 
"/fourth; to 'sixtli' spines , longest,, ' | length of head, '|, longest soft 

.irays. „',Anai''I,tI 8; 'second.spiheGongest and.,. stiongest,'!'' length 

Porfixplaaatioii of .thcPlAt'eS' S'Se 













p. z. s . iai3 . :pi. i:.ix . 
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of head. Pectorals and pelvics siibequalj a little' more than ^ 
lengtli of head. Caudal rounded. Dark brownish. 

A single speciiiien. 230 mm. in total length. 

This species is verj closely related to A. cmctiis G-iiiitli. from 
ISTorfolk Island, described from a specimen of nearly the same 
size. Comparison shows that A. cincius differs in tlie larger heiid 
(2-“- ill the lengtli), diiglier dorsal fin (longest spines -t the length 
of head), longer second anal spine (| the length of head), longer 
and stronger maxillary (extending to below posterior | of its 
width I the diameter of eye), and the banded coloration. 

K U H L 1 1 1) .E. 

2. IxUHLiA MTJTABUXBA Kendall & Iladcliffe. (PL LTI.) 

Mem Mas. Comp. Zool. xxxv. 1912, p. 105, pi. iii. f. 1. 

“ MahoriT 

Depth of body 2| in the length, length of head 3d-. Snout -| 
diameter of eye, 1 x 1)1011 is 2| in length of head ; iiiterorbital width 
3|. Lower jaw a little prominent; maxillary extending to below 
anterior of eye ; cheek with 4 series of ctenoid scales ; fiiigle find 
lower edge of praeoperculum ffnely denticulated ; 25 gill -rakers on 
lower part of anterior arch. 50 scales in the lateral line, 6 between 
sheath at base of anterior dorsal spines and lateral line, -13 from 
lateral line to pelvic fin. Dorsal Xll; fourth and fifth spines 
longest, I length of head ; last length of head, a little shorter than 
seventh, considerably shorter than longest soft rays. Anal III 1 1 ; 
third spine a little longer than second, as long as tenth doi-sal ; 
base of fin a little more than | length of liead or Ij its distance 
from caudal Pectoral | length of head. Caudal deeply forked. 
Caudal peduncle L| as long as deep. Silvery, back darker ; caudal 
blackish posteriorly, 

A single specimen, 190 mm. in total length. 

Belated to It. kurmlis DeYis, from Queensland and the Fiji 
Islands, and to K. sandvicerisis Bteiud., known from tlie Baiulwich 
Islands and Society Islands. ; 

G IRELLXDJE. 

Girellofs, gen. 'iiov. ■ 

lielated to Ibp/HYCops, but with uniserial 

3. Girellops xebtjlosus Kendall & Badcliffe. ■ ' (PL LYII.)' ' 

Oirelkc mimlosa Ivendail'&; Badcliffe, Mem. Mus. Comp., Zool. 
xxxv. 1912, p. 120, pL'iii. f. 2, pi. iv. hh 1, 2. 

, “ MaahakiA , 

' ; Depth of body .2|-' in the lengtb,lengt]i .of'liead: 4.'", ' Diameter'; 
of "cye 4'inJengthnfliead,/mtex'orbitalwudth 2. 'Scales on cheeks, 
temporal;, region, , and ; ■upper ■ ed'ge ■ of', 'opereiiluiiip re'st of head 
;iiakecL ' ,;Teetii ' iii'^ Jaivs"’ fixed, uiniserial, , .'i'ucisor-like, '„the anterior 
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ones truncated j tlie lateral ones obtusely tricuspid; paliite tootldess ; 
maxilla, ly extending to below nostrils. Deptli of pra‘oi*l)ita.] y 
diameter of eye. Gill- membranes broad^g united, forming n. fol(l 
across isthmus. Borsal XVI 12, scaly at the b;ise ; sj.niues stoot, 
subequal from the fifth to tl\e la.st, widch is the length of head 
and a little shorter than tlie anteiior soft i^iys. Anal 11) ; 
second and third spines subequal, | length of liead ; second or 
third soft i*ays 4- as long as head. Caudal sliglitly emarginate. 
Pectoral as long a,s head. Scales ciliated, 78 in a lougitvidina,! 
series, 12 or 13 between sheath at base of anteiior dorsal spines 
and lateral line. Dark greyish, with traces of darker s|)(:)t.s and 
ma.rkiiigs. 

The a boro description from a, specimen of 270 mm. A young 
example, 43 mm. in total length, has the same number of scales 
and iin-rays, but all the teeth are .tricus])id, and tlie markinas 
olrsciirely indicated in tlie adult take the foi-m of 7 dai’lc cross- 
liars and scattered spots on the body, and longitudinal liands on 
the dorsal fin. The nearest ally of this sjieeies a])})ears to Im 
T^)hr(wp8 which ranges from Xew South Wales to 

Western Australia. 


C A R A N G I J) /E. 

4. Oarann ciieilio Snyder. 

Caranx guara {non Bonn.) Kendall & Eadcliffe, Mem. Miis. 
Comp. Zooi, XXXV. 1912, p. 99. 

Poopo.” 

Originally described from a specimen 30 inches long olitaiiied 
in the market at Honolulu ; the example now recorded from 
Easter Island is 12 inches long. 

POMACENTRII).E. 

5, POMAOENTRUS INORNATUS. (PI. LVIII. fig, 1.) 

“Cototi.’^ 

? Fomacentnis nmnatus I)e Vis, Proc. Linn. 8oc. N. S. Wales 
■viii. 1883, p. 451, 

l\ym(mntrm inornatna Beale, Bull IJ.B. Fisli. Bureau xxv 
1905, p. 281. 

Mem Mas Coiiiu 

ZooL xxxv. 1912, p. 132. , 

Depth of body li in the length, length of head 3-|. Snout 
a little shorter than eye, the diameter of which is ib| in the 
length of head; interorbitiil width 3. Mouth sidfinniariJiL 
Head scaly, except lips and extremity of snout ; 2 series of scales 
on cheek and 1 on lower limb of praBoperculuin. PramiEih^^^^ 
entire ; snborbitals and prseoperculum denticulated. 28 scales 
in a longitiKlinal series, 20 in the lateral line, 3 between middle of 
spinous dorsal and lateral line. Dorsal XIII’ 16 ; spines' siibequal 
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from foiirtli to last, wliicJi is ^ lengtli of head ; middle soft mys 
nearly as long as head. Anal It 13. Pectoral as long as head. 
Caudal deeply ernarginate. C^iadal peduncle inueli dee-per tiiaii 
long. Brownish ; scales black-edged ; vertical fins blackish ; 
a, small blackish spot above axil of pectoral. 

A single specimen, 100 mm. in total length. 

De Yis’s description is so incomplete tliat it is impossible to 
identify his species with certainty. He described it as probrtl)! y 
from the South Seas, and Seale has recorded tins, or a related 
species, from Samoa, P. jenkimi^ from tlie Sandwich Islands, as 
described and figured by Jordan and Evermaiin, seems to have 
a l)roader and more convex iiiterorbital region, deeper pr^eorbital, 
and less deeply ernarginate caudal fin. 

Labrid.e. 

6. CriEiLio iXERMis Forsk. 

Ure-iire.^’ 

A species of wfide distribution, ranging from Africa to the 
Western Pacific. 

7. Juris umbrostigma Rupp. 

Pacoju.” 

This also occurs throughout the tropical Indo-Pacific. 

8. Labrichthys fuentesi, sp. n. (PI. LYIII. fig. 2.) 

Fsimdolabrus inscriptus (no7i Richards.) Kendall & Radcliffe, 

Mem. Mils. Comp. Zook xxxv. 1912, p. 137, pi. v. f. 2, pi. vi. f. 1. 

“ Cootea,’’’ 

Depth of body 2| in tbe length, length of head 3|. Snout 1| 
as long as diameter of eye, which is in the length of beat! 
and a little less than the iiiterorbital width. Upper jaw with a 
posteiior canine on each side and a pair of strong anterior 
canines; lowmr with 2 pairs of anterior canines; cheek witli. 
5 series of scales, 25 scales in tbe lateral line. Dorsal IX 11 ; 
scales extending on to basal part of fin. Anal III 10. Pectoral 
I length of head. Caudal subtruncate. Body with about 
8 irregolar cross-bars ending in blotches on basal part of dorsal, 
fin ; head and upper part of body with numerous small pale 
spots or vermiciiiations ; soft dorsal and anal wdth broad 
margimil dark bands including numerous pale spots with dark 
centres ; base of pectoral fin blackish. 

A single specimen, 165 mm. in total length. 

'■ This 'Species is neai'est to Z, hwulenia Richards., from Xorf oik 
Island and Australia. 

9. Axamfses pulciibr, sp. n. (PL LYIII. fig* 3,& PL.^LIX.) 

'“MourU*' , , 

Depth of body 2| in' the length, length of liea(I:,3|-. Diameter 
pRoc* Zoom Soc.—l 913, Xo.XXYI, ' ' '26 , 
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oF e^'e 7 in leiigtli of ]ien,<], 2.| in length of .snout. Into,roii>itM! 
region, strongly convex, its width I the iengtli of herMl. A 
nnkoil strip i-iinniag backwnrd.s fi'oin occiput to origin of dorsal 
fin. 28 scales in the lateral line. Dorsal IX 12. Arm,l IJJ, 12. 
Pectoral | the length of liea,d. Caudal snbtrinieate. Each, scale 
with a l)hie spot sniToiinded by a dark ring; head, witfi blue 
horizontal stripes or series of spots ; one throiigii nppei,’ pa.i‘t of 
eye; another from end of snout through lowei’ edge of eye, a, 
third across the cheek ; vertical fins with spots like tliose on tlie 
body and with a narrow pale blue or white margin ; ba,se of 
pectoral blackish. 

A specimen of 205 mm., from Easter Island, differs from one 
of the same size of A. cferuhoptinckiUis llhpp. of tlie ti*opica,l 
Indo- Pacific, especially in the broader and more convex inter- 
orbital region, the incompletely scaled nn,pe, and the difierent 
coloration of the head, A. ccerideopunctaiiis having vertical 
stripes running from eye to subopercvdum. 

A second example of A. lyulclier^ 105 mm. in total lengtlp 
from Taliiti (lbr«< 7 / 7 ^), extremely similar to the typo, but has 
the interorbital region less convex, and the nakeil inodian strip 
on the nape less elongate, not quite reacliing the dorsal fin. 


Blexxiid.e.. 

10. Salaeias AUEXATUS Bleek. 

AUious striaiits (? Guv. & Yah) Kendall & lladcliffe, Mem. 
Comp. Zool. XXXV, 1912, p. 134. 

“ Patukiff 

A species of the East Indian Archipelago and Islands of tlie 
South Pacific. 


BaLISTID/E. 

11. PsEUDOMOXACANTIlUS PASGHALIS, Sp. 1,1. LX.) 

Coreba.'^ 

Scales small, irregular, covered with minute spines. Doptli 
of body 2| in the length. Snout produced, with upper profile 
a little convex, more than 3 times as long as eye and a little less 
tlian I the length of the fish. Lower angle of gilb()})eiiitig licilovv 
anterior margin, base of pectoral lielow middle of eye. ' 'Dorsal 
spine nearly as long as snout, above posterior | of 'eye, antero- 
posteriorly compressed, with a series of 24 small barbs on ea,ch 
side ; soft dorsal of 35 rays, elevated anteriorly ; anal rays 34. 
Caudal rounded. Greyish, with numerous scattered small dark 
■spots. ' ' 

A single specimen, 300 mm. in total length. 

This species is related to the Australian Quoy & 

Gaim.- 
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EXPLANATION OF THE PLATES. 

Pl.vte LV. 

Aca nth ist ius fuse us, 

PiA.TB LVI. 

Kuhlia mukihimda , 

Plate LVIL 
Qlrellops nehidosus. 

(a) Teeth. (5) Young. 

* Plate LYIII. 

F'ig. 1 . Pnmacentrns inoruatus. 

2. L((h}'hlith^s fuentesi. 

3. Anampses pnlcher-y head of specimen froiu Tahiti. 

Plate LIX. 

Aua}n27ses 27ulcliei\ 

Plate LX. 

Pseudonionacanthiis jtascJialis, 

' ■ . * APPENDIX. 

[It was not until tlie above was in the press and the plates 
had 1)6611 drawUj that I saw Kendall and Radcliffe’s recent meiiioir 
on fishes from the eastern tropical Pacific. I liave altered my 
paper only by taking their names for the new species of Kuhlia 
and Girelhps and by inserting references to Their work when 
our determinations did not coincide. They oh tamed nine of the 
eleven species, all but Ananvjyses pulcher and Pseudmionmantlms 
pasclialis. They also gob a number of other species from Easter 
Island mostly knowm previously from the tropical Pacific, viz. 
Myriprisiis praliniiis Cuv. <fe Yah, Ilolocentrum ^P^dictatmirivum 
Ouv. & Yah, I)emp)tBru$ sancke-helence Cuv. & Yah, Cyphosus 
cimrascens Forsk., Fse>uclwpencus muUifascmtus Qiioy & Graim., 
Thedemoma piirpi(,r&t^^^^ Forsk., Teiithis umbra Jenkins, KeUogella 
oliyolepis Jenkins, AUicus mriolosus Cuv. 4 Yah, and Xanthichthys 
Uneopimctatus Holland. The identification of a species of 
2fonacanthi(JS with the J apaiiese If. cirri/er Schleg. seems open 
to question, and still more so the determination of an Eel as 
Gyninothorax dovii Gihith., as the type from Panama appears to 
difier in many respects from the specimens from Easter Island, 
•which, from the data given, seem more like the Indo-Pacific 
Q. mdectgris Shaw. 

Finally, the resemblance to Norfolk Island is increased by the 
addition of two species — the one, TrcwhpporMi^mimxicantfms Giinth., 
apparently not distinct from the Norfolk Island form, the other 
a re<piring a new specific name. 

Bathystethus orientale, sp. n. 

Matiptetlim cidtraUmi {non .Schneid,,) Kendall X RadcHfiTe, 
Mem. Mus. Comp. 2ool. XXXV. 1912, p. 97, pL ii. L 3. , 

Closely related/ to ' B. e’Rto’c&toi, biit head ' longer, 4 in length 

'' 2fi*' : / 
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of fisl'i (4.| in B. enltraUnii\ eye larger, in lengtli of bead or 
nearly equal to its dista,nce from edge of lowei' liinli of pi*a:‘- 
operculum (4 J ill head and U- in its distance from, lower edgo 
of prieoperculum in i>. cidtratum), aiul fin-rays more numei'oiis, 

Borsal YIII, I 27 ; anal III 32 (VIII, I 23^25 and III 28 30 

ill B. cuUrahtni), 

The type from Easter Island measures about 200 mm. in total 
length (to end of middle caudal rays), the examples of B. CLdtndmn 
from ISTorfoIk Island that I have examined 170 to 180 mm.] 


28, A Eevision of the Fishes of the Genus Kuldia, 

By 0. Tat.e Regan, M.A., F.Z.S. 

[Received Alavcli 4, 1913 : Read April 8, 1913.] 

(Text-figures 68 et 69.) 

.Pa^re 

Ktililia mmUsoens, sp. n 376 

K. sanvaffU, sp. ii 377 

K. spIendeiiSi sp. n 379 

I have been led to undertake a revision of the species of the 
Indo-Pacific genus Kithlia Gill, owing to the difiicidly I 
experienced in determining the correct name for a fish of this 
genus from Easter Island (Kichlia mutcdmnda). 

To the synonymy of KuJilia as given liy Boidenger (Cat. Fish, 
i. p. 36) may be added Boidengerina {non Dollo) Fowler ( Pi’oc, 
Acad. Philad. 1906, p. 512), and Sajvle Jordan (Proc. IJ.S. ]^7at. 
Mos.xiii. 1912, p. 655). 

These names are intended to distinguish the more silvery 
and nioi’e strictly marine species with more numerous gill-rakeivs 
(Safole) from the spotted forms that enter rivers ami have fewer 
gill-rakers (KiihUa). There is liut little justification for such 
a generic division, /t. honmensis is intermediate lietween the 
two groups in the number of gill-rakers ; X nicmjmatm may 
sometimes be unspotted, and in the form and coloratiioii of tlie 
caudal fin is nearer to K, hiimiUs than to K, mpestris^ and 
}{, splende/ns, a silvery, unspotted species, WN^ith hiuiueroiis gilh 
rakers, is described below from the fresh- waters of Rodrigueis^ 

Synopsis of the Species. 

I. Lateral line of 40 to 45 scales (+ 4 or 6 on base of caudal 
fin); 16 to 19 gilUrakers on lower part of anterior 
arcli ; body usually spotted. 

A. Caudal fiii sliglitly emarghiate ; middle rays f or f as 
long aa longest ; lobes rounded. Dorsal X 11. 

Anal III 10. 

1. Maxillary extending to below middle of eye (young) 

or beyond (adult) t rupestrw. ' ■ . 

S. Maxilkiy not or barely reaching middle of eye in 

' ' adult. 
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Ul)per opercular spine nearl 3 * as strong as lower ; dorsal origin 

in advance of pel vies 2. ccBru-lescem. 

Lower opercular spine much the stronger j dorsal origin above 

base of pelvics 3. sauvagii^ 

B. Caudal fin more deeply emarginate ; middle rays |- 
to I as long as longest ; lobes pointed. Dorsal X 
10-12. Anal III 11-13. 

Maxillar}?- extending bev^ond middle of ej^e 4. m'mllii. 

Maxillary" not or barely reaching middle of 5. 7uarginaia, 

IL Lateral line of 46 to 56 scales ( -b 4 or 5 on base of caudal 
fill ) ; no spots on bodjn 

A. 21 or 22 gill-rakers on lower part of anterior arch ... 6. honhmisis. 

E. 24 to 29 gill-vakers on lower part of anterior arch, 

1. Dorsal X 13-14. Anal III 12-13 7. caudomttata. 


2. Dorsal X 11. Anal III 11 ; caudal fin plain, usually 
with dark posterior margin. 
a. Middle caudal raj-s more than as long as 
longest ; 4 scales from sheath at base of spinous 
dorsal to nearest part of lateral line. 


Eye a little shorter than postorbital part of head 8. splendens. 

E 3 ’'e as long as postorbital part of head 9. Immilis. 


b. Middle caudal rays less than | as long as longest ; 
5 or 6 scales from sheath at base of spinous 
dorsal to nearest part of lateral line. 

Anal nearly as long as head, much longer than caudal 


peduncle 10. scmdvice'usis* 

Anal length of head, a little longer than caudal peduncle ... 11. mutahimda. 

3. Dorsal X 9-11. Anal III 10-11, Caudal fin with 
five blackish bands, one median and two on each 
lobe 12. tmniura* 


1. Kuhlia eupestris. 

Centropomm rupestris Lacep. Hist. Isat. Poiss. iv. pp, 252, 
273 (1802). 

Kuhlia rupestris (part.) Boiileng. Cat, Fisli. i. p. 36 (1895)."^ 

Kuhlia rupestris hedkyi Ogilby, Proc. Linn. Soc* S. Wales, 
xxii. 1897, p. 767. 

Deptii of body 2| to 3 in the length, length of bead 2| to 3|. 
Bnont I to diameter of eye, which is 3| to oi in length 
of head ; interorbital width 3 to 3|, Alaxillary extending to 
below middle of eye (young) or beyond. 16 to 19 giil-rakers on 
lower part of anterior arch. 40 to 44 scales in lateral line, 4 or' 
4i from scaly sheath at base of spinous dorsal to highest part of 
lateral line, 9 to 1 1 thence to base of pelvic fin. Dorsal X 1 1 ; 
fourth or fifth spine longest, ^ to more than , | length of head ; 
last as long as sixth, seventh, or eighth, |- to moi*e than | length 
of head. Anal III 10; third spine usually shorter than tenth 
dorsal; base f to 4 length of head, longer than caudal peduncle. 
Pectoral | to | length of head. Caudal peduncle as 'long as, or 
longer ' than, 'deep. Bluish silvery; each scale iisiiallj' with a. 
dark, spot; each lobe of caudal 'and soft 'dorsal with'; a blackish 

* The synonymy ' is ' as given', by Boulenger, except {ox 'Dulm fmem of .Sauvage, 
which is, a. distinct species. ' ■ 
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or browiiisli spot in young, tiiese spreading to form broaxl ina^rgiiial 
Ijaiids in a,dult ; soft dorsal and upper and lower imn-giiis of 
caudal often narrowly edged wdth wiiite ; soft vertical tins usually 
with one or more series of spots. 

Iiido-Pa.cific, from Afilca to tlie Paumotu Arcliipelag'o. Twenty* 
six specimens, 85 to 400 mm. in total length. 

2. Kuhlia c.erulescbns, sp. n. (Text-fig. 68.) 

Jvuhlia rupestris (part.) Bouleng. Cat. Fish. i. p. 36 (1895). 

Depth of body 3 in the length, length of head 34. Snout dia,- 
meter of eye, whicli is 3|- in length of head ; interorliital widtli 3r.|. 
^laxillary extending to below middle of eye; upper opercula.r 
spine nearly as strong as lower ; 7 gilbra,kers on lower pa-rt of 
anterior arcii. 41 scales in lateral line, 4| from sheath at base of 

Text-fig. 68. 



spinous dorsal to highest part of lateral line, 9| tlience to liase of 
pelvic fin. Dorsal X 11 ; origin in advance of base of pel vies ; 
fifth spine longest, -f length of head; last as long as seventh, 
I length of head. Anal III 10; third spine length of head; 
base I length of head or 1| as long as caudal peduncle. Pectoral 
less than length, of head. ’Caudal slightly, enrarginate,' with 
rounded lobes. Caudal peduncle 1-|~ as long' as , deep. 'Bluish 
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silvery ; a, (lark spot at. base of each scale ; clieeks and opercles 
spotted ; soft dorsal and anal with longitudinal Ijaiids or series of 
spots ; caudal with broad dark band posteriorly. 

Bo] onion Islands. 

A single specimen, 290 mm. in total length, from Stirling 
Island. 

This species is near K. smivagii^ but has tlie coloration of 
/id rnpestris, Saiivage's figure of the former agrees with the 
example in the British Museum collection, and diflers from the 
type of /t. cmrtdescens in the much smaller upper opercular spine 
and the more posterior origin of the dorsal fin. 

3. Kuhlia sauvagii, sp. n. 

Dtdes fiiscus (non CTiv. & Val.) Sauvage, Hist. Madag., Poiss. 
p. 149, pi. XV. f. 4 (1891). 

Moronopsis fuscus Bteind. Sitzungsb. Akad. Wien, Ixxxii* 
1881, p. 240, 

Depth of body 2| in the length, length of head 3|. Snout 
I as long as diameter of eye, which is 3 in the length of head and 
equal to the interorbital width. Maxillary extending to below 
anterior -J- of eye ; lower opercular spine much stronger than 
upper; 16 or 17 gill-rakers on lower part of anterior arch. 44 
scales in lateral line, 4 between sheath at base of spinous dorsal 
and arch of lateral line, 10 thence to base of pelvic fin. Dorsal 
X 11 ; origin aliove base of pelvics ; fifth spine longest, | length of 
head ; last nearly as long as seventh, | length of head* Anal III 
10 ; base nearly as long as head or nearly twice as long as caudal 
peel unde ; third spine less than | length of head. Pectoral | 
length of head. Caudal slightly emarginate. Caiidal peduncle 
a little longer than deep. Silvery, back darker ; sides with 
scattered rounded or crescentic reddish-brown spots ; soft dorsal 
and anal spotted ; caudal with dark membrane and pale lays. 

Madfigascar. 

The above description is based on a single specimen, 150 iiira, 
in total length, from Imerina., Madagascar, which evidently 
belongs to the same species as the example of 300 mm., also from 
Madagascar, figured by Sauvage. Tiiis larger fish has, of course, 
shorter spines, a smaller eye, etc., and in it the maxillary almost 
reaches the vertical from the middle of the eye. 

Dr, Pellegriii has, kindly examined the types of 'Dtdes fusms 
Cuv. & YaL, two examples only 4 inches long, and wndtes tliat the 
maxillary extends slightly beyond the vertical from the , middle of 
the eye. There can be little doubt but that these are specimens 
of IL rnpestris,. 

4. KiJHLIA UEVILLII* 

KuJilm urvilUi Eoideng. Cat. Pash, i, p, 38 (1895)7 ' 

This species' is based on a coloured figure in Dumont D’lJrville’S' 

^ Voyage an Pole Sud,’ which represents a. fish of , 160 mm. "'■very 
similar to, '/A margvmta^ but with the 'last dorsad 'spine longest, of 
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all, I tlie leiigtli of head, and with the maxillary extending to 
below the posterior part of the eye. 

5. Kuhlia mauginata. 

IJtdes margmatiis Cuv, tfc Yah Hist. Nat. Poiss. iii« ^p. IKi, 
pi, ii, (1829).' 

IJtdes macidaius Cuv. & Yah oj). c. vol. vii. p, 475 (1831). 

Bides mcdo Cuv. & Yal. t. c. p. 479. 

Bides mcdo Lesson, Yoy. Coqiiille, Zool. ii. p. 223 (1831). 

Bides lemiscus Jenyns, Zool. Beagle, Fish. p. 17 (1842). 

Kuhlia marginaia Boulenger, Cat. Fish. i. p. 38 (1895) 
(with synonymy). 

Kulitia malo Kendall & Goldsborough, Mem. Mus. Comp, 
Zool. xxvi. 1911, p. 280, pi. ii. f. 2. 

Kuhlia mamlata Kendall & Goldsborough, t. c. p. 281, pi. iii. 
£. 1. 

Depth of body 2-| to 34 in the length, length of head 3 to 3L 
Snout I to I diameter of eye, -which is 2| to 34 in length of 
Lead ; interorbital width 3 to 3|. Maxillary extending to below 
anterior 4 of eye. 16 to 18 gill-ra,kers on lower part of a^nterior 
arch. 40 to 45 scales in lateral line, 4 or 4| from sliea.th at base 
of spinous dorsal to highest part of lateral line, 8 or 9 thence "to 
base of pelvic fin. Dorsal X 10-12; fifth spine usually longest, 
I to f length of head ; last as long as sixtli, seventh, or eighth, 
I to more than length of head. Anal III 11-13 ; third spine 
shorter than tenth dorsal ; base nearly as long as head, nearly 
twice as long as caudal peduncle. Pectoral f to f length of 
head. Caudal moderately eraargiimte, the middle rays | to li- 
as long as longest. Caudal peduncle longer than deep. Silvery, 
usually dark spotted above lateral line and sometimes below it ; 
soft dorsal and anal dark edged, at least anteriorly, often dark 
spotted ba sally ; caudal with dark posterior margin and with 
daxk spots or a band parallel to posterior edge ; soft doi’sal, ana], 
and upper and lower margins of caudal often naiTowly edged 
with white ; pelvics sometimes spotted. 

Malay Archipelago and South Pacific. 

Numerous examples, 75 to 160 mm. in total length, including 
the types of B, huciscm^ kindly lent to me by M r. L. Doncaster, 

Borne examples are almost covered witli spots, others are 
silvery with scarcely a trace of spots, the varmtion in this respect 
recalling our British Trout; probably the silvery exain[)le8 ai*e 
marine, whilst the strongly spotted ones may have been for a 
long time in fresh water. 

, 6. . Kuhlia boninensis* 

.Kuldia caudovittata {i:)Sixt,) Bouleng. Cat. Fish, i. p, 41 (1895). 

Bides -marginatus homnetisis Fowler, Proc, Acad. Philad. Iviii. 
1906, p.' 510, fig.: ■; ■ ■ 

Depth of the body nearly 3 in length, length of head 3| . Snout 
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I diameter of eye, wliicli is 8 in length of head ; interorhitJil 
width 3|. Maxillary extending to below anterior | of eye. 
22 gill-rakers on lower part of anterior arch. 52 scales in lateral 
line, 5 from sheath at base of spinous dorsal to arch of lateral 
line, 12 thence to base of pelvic hn. Dorsal X 11 ; fifth spine 
longest, a little more than ^ length of head ; last as long as 
eighth, g length of head. Anal III 12 ; base as long as head 
or 1| as long as caudal peduncle. Pectoral | length of head. 
Caudal forked, the middle rays | as long- as the longest. Caudal 
peduncle 1| as long as deej). Silvery ; back darker ; caudal with 
dark posterior edge and pale intramarginal band. 

Ea,stei‘n Pacific. 

Here described from a specimen of 190 mm. from Tahiti ; 
this is not so deep in the body as Fowler’s tj-pe, a specimen of 
about 115 mm. from the Bonin Islands. Otherwise, making 
allowance for differences due to size, the two examples agree 
perfectly. 

7. Kuhlia caudovittata. 

Rolocentms caudovittatiis Lacep. Hist, Hat. Poiss. iv. pp. 832, 
867 (1802). 

Bv.les caudointMus Cuv. & Yal. Hist. Xat. Poiss. iii. p. 117 
(1829) and vii. p. 475 (1835); Sauv. Hist. Madag., Poiss. p, 151, 
pi. xviii. f. 3,(1891). 

IvuJdia mudovittata (part.) Bouleng. Cat. Fish. i. p. 41 (1895). 

Evidently related to K. himilis, sandvicensis^ etc., but dis- 
tinguished by a small head, the subeqiial nintli and tenth dorsal 
spines, and the increased number of soft mys, 13 or 14 in the 
dorsal, 12 or 13 in the anal. 

Madagascar and Mauritius. 

Total length 225 mm. # 

8. Kuhlia splendens, sp. n. (Text-fig. 69 B.) 

K'uMut mcdo (part.) Bouleng. Cat. Fish. i. p, 40 (1895). 

Depth of body 24 to 2| ''in the length, length of head 3 to 3|. 

Biiout I to I diameter of ej^e, which is 3 in length of head ; 
iiiterorbital width about 8|. Maxillary extending to below 
anterior ^ of eye. 26 or 27 gill-rakers on lower part of anterior 
arch. 48 to 50 scales in lateral line, 4 from sheath at base of 
spinous dorsal to arch of lateral line, 11 thence to base of pelvic 
fin. Dorsal X 11 ; fourth or fifth spine longest, nearly | leiigtli 
of head : last as long as or longer than eighth, nearly 4 length of 
head.' Anal III 11; third spine a little shorter than ' tenth 
dorsal ; base a little shorter than head or If as long as' caudal 
peduncle. Pectoral |- length of head. .Caudal deeply einargiiiate, 
but 'middle rays ..more than. 4 as long as the longe.st,. ' Caudal 
peduncle Ion gem than deep. Silvery; backdarker.; "caudal with' 
fjlackish posterior edge. ' ■ 

.Four specimens, 120 to 180 mm. in', total length, ' from" 
Koeirigiiez (fresh water) anelMamitius, 
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A small sfciiffed specimen from South _ Africa also belongs to 
this species, 


Text-fig. 69. 




Hoads of (A) KuJdia hnmills and (B) ICulilut sj)Ieudens, in each ousu 
from a spochuon 120 nun. in total longtli. 


9. Kuhlia humilis. (Text-fig*. 69 A.) 

Kuhlia hu 7 niUs De Vis, Proc. Linn. Soc. N. S, Wales, ix, 
188L p- 396; Ogilby, Ann. Queensland Mus. x. 1911, p. 46, pi. vi. 
f. 1. 

Kuhlia 7 )ialo (part.) Bonleng. Oat. Fish. i. p. 40 (1895). 

Kuhlia 2 y'^'oxima Kendall <fe Goldsborougb, Mem. M.iis, Comp. 
2ooi. xxvi. 1911, p. 282, pi. iii. f. 2. 

Depth of body 2-| to 3 in the length, length of head 3 to 3:|> 
Snout I, to |- diameter of eye, which is 2?y to 2|in length of liearl ; 
interorbital width 3^ to 3A Maxillary extending to below 
anterior | of eye. 25 gill-rakers on lower part of anterior arch. 
46 to 50 scales in lateral line, 4 from sheath at base of spinous 
dorsal to arch of lateral line, 10 or 11 thence to base of pelvic fin. 
Dorsal X 11; fourth or fifth spine longest, | length of head; 
tenth a little shorter than Kseventh, more tluin f lengtl) of 
head. Anal III 11 ; third spine as long as or a little longer 
than second, as long as tenth dorsal ; base of fin neaily | as long 
as head or 1 1 as long as caudal peduncle. Pectoral | lengtli of 
head. Oaxidal deeply emarginate, but middle rays moi‘e tlmn 1 
long as longest. Caudal peduncle 1|- as long as deep. Silveay ; 
back dai-ker ; caudal with a rather broad dark posterior margin. 

Queensland ; Fiji Islands. 

Three specimens, 90 to 120 mm. in total length, from Fiji, are 
undoubtedly iih proxinna^ but this seems to be a synonym of the 
Queensland Ah Immilis. The species is scarcely distinct from the 
pit>ceding, but has a larger eye, the anal fin a little shorter, and 
the blackish margin of the caudal fin broader. 
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10. Kuhlia sandaicensis. 

Moronopsis argenieus, vav, sandvicensis Sfceiiid. Bitzungsb. Akad. 
"Wien, Ixxiv. 1876, p, 205- 

3Io7^onopds scmdricensis Bteiiul, ih. xcvi. 1887, p. 56, pi. i, f, 1. 

KuJdia malo (part.) Boiileng. Cat. Fisb, i. p. 40 (1895). 

"I Kuhlia ■xemira Jord. A Everm, Bull. U.B. A^at. Miis. xlvii. 
1896, p. 1015. 

Depth of body 2|- to 2|- in the length, length of head 34 to 3f . 
Snout I to f diameter of eye, which is 2^ to 3 in length of head ; 
iiiterorbital width 3-J- to 4. Maxillary extending to below anterior 
edge or anterior | of eye. 25 to 28 gill-rakers on lower part of 
anterior arch. 48 to 52 scales in lateral line, 5 or 6 from sheath at 
base of spinous dorsal to arch of lateral line, 1 1 to 13 thence to base 
of pelvic fin. Dorsal X 11 ; fifth spine longest, | to -| length of 
head ; last a little shorter than seventh, to | length of liead. 
Anal III 11 ; third spine as long as tenth dorsal; base of fm 
nearly as long as head or 1| to 14 as long as caudal peduncle. 
Pectoral f length of head. Caudal deeply forked, middle rays 
less than | as long as longest. Caudal peduncle 14 to 1-^ as long 
as deep. Silvery ; back darker ; caudal -witli na,rrow blackish 
posterior edge ; dorsal and anal sometimes similarly margined. 

Eastern Pacific. 

Six specimens, 90 to 240 mm. in total length, from the Sand- 
wich Islands and Tahiti. 

11. Kuhlia MUTABUNDA. 

KuMia mutahunda Kendall & Kadcliffe, Mem. Mns. Comp. 
ZodI. XXXV. 1912, p. 105, pi. iii. f. 1. 

This species from Easter Island, described above (p. 369, 
Pi. LVI.), differs from K, sandvicensis especially in the shortex*' 
anal fin. 


12. Kuhlia T.ENiuR:A. 

JJuIes tmniurus Guv. & Yal. Hist. Kat. Poiss. iii. p. 114 
(1829), 

'Kuhlia icenmra Boiileng. Cat. Fish. i. p. 39 (1895) (with 
synonymy). 

Kuhlia sterneckil Steind. Sitzungsb. Akad. YAen, cvii. 1898y 
p. 461, pL • ■ ■ 

This species is at once distinguished by the coloration of tbe 
caudal fin, with five black bands, a median longitudinal and two 
on each lobe. I am unable to regard Steindachnei'’s K stemeekii 
as distinct, for the relative length of the ninth and' tenth dorsal 
spines varies .considerably, and they are equa,l in 4 or 5 of the 
20 specimens I have examined. 

The species rangesThroughoiit the Indo- Pacific,. from Africa to 
the Eevillagigedo Islands. . 
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29. The Affinities of the Antarctic Wolf (Cams 

By R. I. PococK, F.R.S., F.L.S., ihZ.S., Curator of 
Mammals. 

[Received and Read April 8, lOlS.] 

(Text-figures 70-74.) 

IXDEX. 

1. PiiMisbed views on tlie affinities of C. antavctieus 

2. Skull cbaracters of C. antarcticiis and 0. latrans — 

3. lilxtexnal characters of C. antarcUcus and C. latrans 

The story of Cams antarctmis has been told by Darwin by 
Hamilton Smith t, ^nd more recently by Air. Rupert Yallentiii t 
from first-hand information, and by several authors indebte<l 
either to Darwin's or Hamilton Smith’s account, or to the 
accounts of travellers who visited the Falklands before Darwin’s 
time. References to the literature clown to 1890 may be found 
ill Alivart’s Alonograpli of - the Oanida>/ published in that 
year, According to Air. Yallentin, Cams cmtarcticm became 
extinct in 1876, without leaving a trace of its former existence 
in the Falkland Islands ; and since all the known material of the 
species appears to be preserved in London and Paris, I have 
attenijitecl to supply the want expressed by Allen § by figuring a 
skull of one of the specimens in the British Aluseum. I have 
not, however, given detailed measui'ements of the skull, because 
these iiia.y be found in Alivart’s monograph and in the paper liy 
Huxley mentioned below. 

Some six or seven years ago, when trying to identify some 
South American dogs exhibited in the Zoological Ga,rdens, I toolc 
the incidental opportunity of looking at the skulls of a few of 
the species of Neotropical Canidm contained in the Britisli 
Museum, to learn, if possible, something of their ailiiiitic^s to 
one another and to the better known species inhabiting North 
America and the countries of the Old AVoidd. Amongst tlie 
species examined were (Janis anfarctims, the so-called "Wolf of 
the Falkland Islands, and Canis lairans, the Coyote or Prairie 
Y^olf, which ranges roughly from Canada to Mexico. The 
exaiiiinafciori was made Without any intention on my part of 
adding to the literature of the subject, with which I was only 
acquainted in a very general way ; and after satisfying myself 
that €L antarctims was related to' certain Neotropictd forms, 
of which G. thous cancrworus) may be taken as an exam]:)le, 
and that the affinities of C. ter rms lie with some of the so-called 
Jackals and wolves of the Old World, I was contented to let the 
matter rest. ' 

* In Waterlionse’s Kool. of H.M.S, ‘ Beagle/ Mammalia, p. 7, 1839. 

t In Jardine’s Nat. Libr., Alammalia, is.'p. 252. 

X Alaiicbester Meivioirs, xlviii. p. 45, 1904, TIus paper is quoted by 
Air. tydekker, and some of the interesting and puzzling points connected witli 
O, are discussed in ‘ The Field/ Oct. 1, 1904. 

§ Rep. Brinceton Univ. Exped. Patagonia, iii. pfc. 1, p. 153, 1906, 
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But ill the Slimmer of 1912, 1 received for review from, the Editor 
of ^ E Jit are’ a copy of Dr. II. F. Scharfrs volume, ' Distribution 
and Origin of Life in America/ 1911; and when I found it 
definitely stated therein that C, antarciictvs is closely related to 
G. latrcms^ and ivhen I saw the obvious difficulties in wliicli 
Dr, Scharif was involved in his attempt to explain, on geo- 
graphical grounds, this singular affiliation, I ventured to reassure 
him by remarking, in effect, that his belief was devoid of morplio- 
logical foundation. 

Now, an author who compiles a volimie on zoology of the size 
and scope of the ‘ Distribution and Origin of Life in America ’ 
cannot be expected to verify all the statements of earlier and con- 
temporary wi'iters. Nor in the present instance could Dr. Scliaiff 
be justly criticised for not travelling to London to examine for 
himself the preserved material of C* antarcticm, of which, I take 
it, there is no specimen in Dublin. Very naturally, therefore, 
he trusted to the verdict of others, and promptly replied to my 
remark with a request for my reasons for making it. But since 
I could not ask the Editor of ‘ Nature ’ to give me the necessary 
space for justifying the statement I had made, I pledged myself 
to do this elsewhere, and the matter that follows is an attempt 
to redeem that proiiiise. 

The acknowledged source of Dr. Scharff’s opinion about the 
mutual affinities of G, aniarctims and C. latrans was the following 
passage in Mr. Lydekker's ‘ Geographical History of Mammals,’ 
1896 : — the two indigenous mammals, the most remarkable 
is the Falkland Island Wolf {Gcvnis antarctiGUs)^ wdiich differs 
markedly from all the Oanidie of the mainland and is apparently 
closely allied to the North American Coyote {G. latrans) ” (p. 140), 

I therefore wrote and asked Mr. Lydekker if he would kindly 
tell me his i*easons for this conclusion, and he informed me that 
he took it from Prof. Huxley’s classic paper upon the cranial and 
dental characters of the Canidie, published in the ^ Proceedings ’ of 
this Society, 1880, pp. 238-288. Upon looking up this paper 
I find the following passages referring to the two species under 
discussion and hearing upon the question at issue : — 

(1) But sometimes there is a well-defined though com- 

paratively narrow sagittal area., from the centi-e of 'which 
a low sagittal crest rises. This is well seen in some 
Jackals, and especially in G. antm’cilcm (p. 250). 

(2) In the large size of the upper molars G. cmtaretieiis 

presents the closest approximation to some specimens of 
G. latrans (p. 266). 

(3) From the range of variation of (7. cancrivonts it can hardly 

be doubted that the examination of more extensive 
materials will prove the existence of an uninterrupted 
series of gradations from G, vettdm to G. cmtarctiGiis and 
G, juhatus 266). 

(4) Seven crania of G. lal^^ans^ when measured, exhibit a con- 

siderable range of variation, though probably less than 
' ai larger .series would', ■show. But, as /'they are, I must' 

' ' .'confess myself unable,to, find; an important .break .'iu/ the ', 
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serie^s of gradations of cranial and dental structure 
between Cav/is latrcms and C, mitarcf/ims on the one 
liand, and C, latrcms and (7. occidenialis oil the other. 

I may further remark that I can discern no 

diffei’ence of the slightest importance between skulls of 
(L latrcms and those of some of our domestic dogs 
(pp. 272-273), 

(5) In the genus Ccmiis we have as a lowest section the 

species of the G. Gancyrivorus and G, wUdus type (an- 
swering pretty much to the Aguarra dogs of Hamilton 
Smith), the Sacaline section (G, cmrem^ G. antkus, 
C, mesonielas, G. cmiarcticus^ G. latrcms)^ and the Lupine 
section [C. hi/piis and all its varieties) (p. 286). 

Whether these paragraphs justify Mr. Lydekker’s statement 
that 6'. cmMrcticiis differs markedly from all the Oaiiidai of tlie 
mainland of South America and is apparently closely allied to 
C. latnmis^ and Dr. Scharff's extension of this to the effect that 
C, antarGtims is certainly closely related to (7. latrcms, must be 
left to individual judgment. 

Paragraph 1 merely points out one resemblance between 
C. mvkbTcticiiS and some jackals. Paragraph 2 similai-ly points 
out one resemblance between the two species, but contains no 
suggestion of affinity between them. Paragra,pli 3 may be 
interpreted as suggesting affiliation between the extreme forms 
of South American Caniclm represented by G. •vetulus and 
C. jtcbaiiis, with C. cmictrctims lying midway between tlieiii. 
Paragraph 4 is more precise and states that there is no iiii- 
portant structural break between G. antarcticus and G, latrans, 
and that the latter similarly intergi-ades with G, oceklentalis 
and G, fmiilmris. Pa-ragraph 5, on the coiitiary, definitely 
associates G. antaretims and C, latrcms, and at the same time 
severs the former from the group typified by G. vePukis and the 
latter from the group typified by (7. lapus or cerate an 
aiTangement not easy to reconcile with the vie^vs expressed by 
paragra|:>hs 3 and 4. 

After reading Prof. Huxley's paper rattier carefully for 
enlightenment on this subject, I must confess tliat I cannot 
form any clear idea as to his views of the affinities of the species 
he discussed, except in a broad sense. 

If the substance of paragraphs 4 and 5 afford some justifi- 
cation for Mr. Lydekker’s declaration respecting tlie relationship 
betw-een C. cmtarctims and G, latrcms, it must be arlmitted tliat 
paragi-apli 3 does not support the contention that G* antcmxtims 
is quite unrelated to the species of Ganidse inhabiting the South 
American mainland, Ho\vever that may he, the conclusions 
forced upon me by the examination of five crania of (7. ant- 
arcticus and twelve of G. latrcms f in the British Museum and 

^ III tlie article in ‘Tbe Field ’ (Oct. 1, 1904), above referred to, Mr. Lydetker 
evinces less assurance on these points; but he evidently could not bring himselt: to 
reject the authority of Huxley’s opinion. 

t I use this term in its old-fashioned and broad sense, disregarding the species or 
subspecies recently disniemliered. from 0. by American systematists. 





A. Dorsal view of posterior part of skvill of Cewis latram. 

B. Dorsal view of skull of 0. antarctimis, 

o.e.p occipital crest ; s.e., sagittal crest ^ s.a., sagittal area. 

The figures of the skull of C, latmns am from a specimen in the British 
Museum from Assiuihoia (3.8.22),, and those of C. iiutaixiicus from a specimen in 
the British Museum (69.3.24.3).j ■■■■'■ ■ 
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til e Museum of the College of Surgeotis a.pe:-~-(l) that Cl ant- 
arcticits a.nd 0. latrcnis five not closely allied; (2) tliat Cni/nMrcticu.-s 
is more iiea^rly related to the 0, thous (= ccmcrimnis) group of 
Soiitli American Oaiiidie than to Cl latrans; (3) tliat 0. lalra'ii:S 
must be affiliated with such Old World species as 0. paMipeSy 
0. lupaster tiiid 0. antJmSy and not with C. cmtarcticns. Idie 
first and third of these conclusions are borne out by the 
external characters of the two species concerned. My reasouvS 
for these conclusions are as follows : — 

The sagittal area and sagittal crest. — As Huxley and Mivart 
have shown, the skull of C, antarcticus has a well-marked lyiiforni 
sagittal area which, according to the evidence of available ci‘ania, 
persisted throughout life, although in one of the three specimens 
in the British Museum it is decidedly narrower than in the two 
others. In the skulls of Cl lairans that I have seen there is no 
distinct lyriform s<agittal area, but in adult skulls there is a 
median cariniform sagittal crest varying in height with age. 
Even in two young skulls, in both of which the sphenoidal and 
occipital sutures are open, while one still retains a milk canine 
behind the permanent canine, there is no lyriform sagittal area. 
The significance of this depends upon the fact that the young of 
many species of Oanidm of corresponding age or older sliow a 
stronger or weaker lyriform area corresponding with the sinuosity 
of the upspreacling temporal muscle on each side, altliough in the 
young of no species of clog in which the adult possesses a carini- 
form sagittal crest does the lyriform sagittal aiea sho-w, I believe, 
the development and definition it exhibits in the adult of 
(7. antarcticus. However that may be, if Cl aritarcticus and 
G. Iat 7 ums y^evQ closely related, we should at least expect to see 
a well-defined lyriform sagittal ai‘ea in the skulls of sul)adidt 
individuals of G. latrans killed before the temporal mnseles had 
reached the summit of the cranium. But, as has l)een said, this 
area is remarkable for its indistinctness in immatiu'e skulls of 
that species. 

The occipital crest. — In Cl antarcticus the occipital crest, wlien 
viewed from above, is transversely truncated and not a.ngtikir ; 
wlien viewed from the side it only overhangs the vertical portion 
of the supraoccipital to a small extent; and when viewed from 
behind it forms a truncated angle. In Cl latrans this crest is 
angularly produced backwards in the middle line, overhangs tlie 
occipital area to a much greater extent, and is xnore acutely 
angled from behind. It varies in shape and development in this 
species, but never, so far as I have seen, resembles that of 

The malar bone. — In Cams antarcticus the anterior portion of 
the malar bone is marked by a strong masseteric ridge traversing 
approximately the middle of its outer surface ; the inferior edge 
of the hone close to the maxilla is expanded convexly to irfford 
additional support to the masseter muscle; its upper edge close to 
the maxilla is somewhat out-turned, forming a very appreciable 
hollo-vV on the subjacent portion of the maxilla above the first 



"'molar tooth. In C, latrans the Biasseterie crest of the roa^lar is 
low down on its external surface, the inferior edge of the ’oorie is 
scjircel}" at all expanded, so that the area for the attachment of 


Text-fig. 71. 

^ 5 . a 




A. Oecix^ital rei^ion of skull of Cams anfaretmts^ 

B. ()ccix>ital region of skull of O. latnms, 

s.a.j sagittnl area ; s.c., sagittal crest. 


the masseter is much narrower than ' in €. mitarcticm^ and the 
upper edge. of the malar is not noticeably oiit-tnrned, so that the 
hollow on the maxilla beneath it is less pi^onoiinced (text-figs. 72 
<& 73, pp. 388-9), 

v' Upp^T ccmmssM tooth,'-— In G . cmtarctiGm the' aiiterb-exteriial 
IhioaZooL.Boc.--'1913,N^^^ ''27' v. 



388 


MR. R. I. POCOCK OX 


cusp has the front border more rounded and the vei-j fine crest 
that runs down it is defined on the inner side by a very indistinct 
gi:’0(>ve. The ant ero -internal cusp is wider and rises further l)aek 
and has no distinct little crest running inwards towards tlie 



antero-exteriial cusp. In C. Iatra7is the crest traversing the 
anterior edge of the antero-external cusp is more pronounced 
and is defined by a distinct groove, the two combining to make 
the edge of this cusp more cutting than in G, antmxticus. The 
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antero-iiiternal cusp is narrower and set distinctly more forwards 
than ill G. cmtarctiGiis^ and there is a delicate crest rimiiiiig along 
its surface to^vards the base of the antero-exteriial cusp (text- 
fig. 74, A, B, p. 390). 

Lo'wer carnassud tooth . — The main cusp is higlier and more 
pointed in C. cmtarcticiis than in 0. latrcins, and the little cusp at 
its base on the inner side is much lower, so that it stands on a 
little higher level than the internal cusp of the talon. In C. latrans 



this cusp is comparatively high up the main cusp of the tooth and 
is considerably above the inner cusp of the talon (text-fig. 74, 
0 , I), p. 390 ), 

There are other minor differences both in the skull and teeth. 
The palatine bones, for instance, extend farther forwards with 
relation to the upper carnassials, and the margin of the posterior 
nares is also farther forwards with relation to the posterior 
molars in latram . than ■' in C, miiarGtims :■ the- incisor teeth are 

, 27 * ' , ' 
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smaller am.!, the crowns of the cheek-teeth ai*e highe,i' with relation, 
to their bread th in C, antarcticus than in €, lairmis. .But apart 
from these, the pidncipal diflereiices mentioned a.hove are tjiiite 
sufficient to disprove the claim tlmt the two species a.i'e closely 
related. According to niodei'ii standards of classiheation they are 
siibgenerically, if not generically, distinct. 

Blit tlie characters above described tell us more than that. 
Taking G, kUrans first, it is obvious that in the cariniform sagittal 
crest, the angularly produced occipital crest, the position of the 
masseteric ridge on the malar bone, and in the points alluded to 
ill connection with the upper and lower carnassials, tlie s|)ecies 
falls into line with the large wolves like (7. occidenUdts and lujmSj 


Text-fig. 74, 



A. Vertienl view of upper canjsissial of Cavh htntm. 

B. Vertiral view of upper caruassial of V. antarriiam. 

C. Iiitei’ual view of lower carnassial of (7, /atnms, 

I). Internal view of lower canuissiul of C. aukirciwus, 

and with €, pallqwjS and G, lupaster, which, according to fancy? 
may be called large jackals or small wolves. These resemlilances 
explain MirarBs dismissal of 'the ci’anial and dental cliaracters of 

with the remark, ‘‘The skull possesses . no' distinctive 
characters, nor have we been able xo, detect any in the shape of 
the teeth.” ■ 

On the other hand, the skull of C. antarctims, with its lyriform 
sagittal area and truncated occipital crest, agrees in tlie main with 
the skulls of certain species or subspecies of South- Am erica, n dogs 
in the British Alnseum labelled C.thous (==ccmcr mortis), rwcZA", 
sclaUri (zzzmicrotis), parvicUns, tirosticMcs, gracilis, and fiihipes. 
Ami in the skull of . a clog, j)ei'haps.. referable to 0, gracilis, which . 
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came from Ma,r del Plata and died in tlie Garrleiis, tlic^ above- 
described ci*ests on the upper caiaiassial a.re not better developed 
tiia-ii in C, antarcticus. and the masseteric ridge on tlie iiiabir hone 
sliows a decided approximation to the condition seen in that 
species. This latter character is still better marked in the skull 
of another South-Ainei'icaii dog, the exact locality of which is 
unknown, but which was a different species ••• from tlie Mar del 
Plata example, and the crests on the carnassial exhibit the saiiie 
feebleness of development. But it may be noted that in both 
these skulls the positions of the cusps on the upper and lower 
carnassials are more ^<7ir(a;?2.s-like than so that in 

this respect at least they serve to bridge over the difference 
between those two species ; a fact in keeping with tlie idea that 
C, antarcticus is a specialised form of the group of Soiith- 
Americaii dogs above alluded to, but specialised in a direction 
away from that taken by G. latrans and its allies. 

The external characters of (7. antarctieus and G. latrans also 
a.fford no justification for the claim of close relationship betw’eeii 
them. In the first place the ears of G. antarcticus are very small, 
smaller indeed comparatively, I believe, than in any wild species 
of the dog family, with the exception perhaps of G. sdateri^ 
G, [Nycter elites) procyonoides^ and Vulpes [Alopex) lagopus. In 
G. latrans^ on the contrary, they are as large as in most, at all 
events, of the species of Ganis, An idea of their length in the 
twm species may be gathered from the measurement of a specimen 
of each of appi'oximately tlie same size given by Mivart, the ear 
of C. antarcticus being 6*5 cm. (= about inches) and that of 
G. latrans 14 cm: about 5.| inches), or more than twice as long. 

It may be added that the measurement of 2 inches 9 lines assigned 
by Waterhouse to the ear of G. antarcUcm confirms ]\livarPs 
statement. 

As regards colour C. latrans varies from grey to greyish faw*n, 
mixed with black above, and shows the characteristic clouded or 
patchy coloration caused by the running together of tlie bands of 
the individual long coarse hairs of the back and sides seen in so 
many of the so-called wmlves and jackals. One of these long 
coai*se hairs, pulled at random from a skin, measured about 
3 inches long, the black tip being i inch (12 mm.) and the 
wiiitish area below it 1 inch (25 inin.). The wiiole of the ventral 
surface from the chin to the root of the tail is usually wiiite or 
wiiitish, and always apparenth^ markedly paler tlian the back and 
sides, though sometimes the continuity of the light tint is inter- 
rupted on the tliroat by an infusion of fawn. Thei-e is no dark 
patch above the hock on the hind leg, and the tail matches the 
back approximately in colour throughout, the tip axid the gland- 
spot being blacker than the rest. 

In G. antarcticus the coat is thick and soft, and comparatively 
shoi’t, with none of the long coarse hair seen in {7. latrans. One 

* The South- Aixiericaii dogs of this groun are in such a systematic muddle that 
it is very difficult to identify specimens without a complete revision of the whole 
series. ■ 
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of tlie longisli liairs pHlIed a.t random fimn tlie bark mefis-iii'ecl 
only inches (37 mm.) in length, the dark a,.pical tip being 
I inch ”(6 mm.) and the pale band below it inch (3 iiiiiu) in 
length. The prevailing colour of the body is brown, relieved by 
the fine speckling due to the narrow pale band on tlie iiidividiuil 
bail's just described. The lower side is white only on tlie 
posterior portion of the belly and on the upper end of the throat, 
the chin and lower jaw^ being white stained with a fuscous tint. 
Apart from the areas described the ventral suiiVice is brownish. 
Tiiere is, moreover, as Mivart said, a fuscous pat(?h above the 
hock of the hind leg and the tail is particoloured, its basal 
portion being like the back, its tip white, and the intermediate 
area blackish, the colour of this area gi'adually lileiidiiig proxiinally 
with the brownish basal portion, but being quite black distal ly 
and sharply defined from the -white terminal ai*ea. 

Perliaps it may rightly be claimed that tliese differences in 
the length of the ears and in colour do not count for much in 
themselves. That may be so. Nevertheless, if C. antareiims and 
(J» Iciii'ans tvere only known from their skins, it is quite certain 
that the latter would be placed in the same category with such 
species as C, palUpes and htpaster^ and that Ck antarcticus 
ivould be excluded therefrom. The latter would he difficult to 
classify; but there is one significant colour-feature connected 
with the species. This is the presence of the dark patch above 
the hocks ; and the interest of this lies in the circumstance that 
it is a very common feature in various species of the smaller 
South -American dogs and occurs in some of the species of Vulpes^ 
like y. cliama'*. 

There is one other little point that may he referred to. 
Darwin says he was informed that the cries of C, antarcticiis 
resembled tliose of tlie South- American species G» azmre, I ha.ve 
never heard C. azarm bark or howl, hut the keeper in the Gardens 
infoims me that examples of wdld dogs from Mar del Plata and 
Cordova, ■which a, re closely allied to and perhaps only racially 
distinct from Ch cizarc^.^ bark after the manner of foxes. On the 
whole, however, they are silent dogs in captivity, and, like tlie 
foxes, never succumb to the temptation of joining in tlie howling 
concerts in which the dingos, jackals, prairie wolves, and largo 
wolves in the Gardens indulge, and wdiich they seem unahle to 
resist coiitributiiig to. Personally I believe that voice in mainroals 
is often a good guide to aifinity; and, in the present case, the 
voices of C. antdTcUcus and C. lah'ans bear out my opinion, of 
the relationship of these species to others, shown by structural 
characters.' 

Pinally, if the conclusions above put forward are correct, 
HuxleyA classification, expressed in par, 5 (p, 384), must be 
emended by transferring G. antarctictcs to the lowest section of 

* The presence of this patch in some of the primitive Canidae is well worth more 
attention than it has received. I do not hnow wliat it may mean, any more than I 
know what tlie pale area behind the shoulder, observable in many Canidie, both wild 
\ gud/domesticated, may mean* 
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clo^, containing C. thous {^cancrivorus) and vetidm^ and by 
uniting Ills Sacaline and 'Lupine sections. Possibly these sections 
contain groups worthy of subgeneric, if not of generic, recog- 
nition : 6\ antmxticiis and C. tkous, for example, may be sub- 
geiieiically or generically separated by the structure of the 
mandible ; but I do not see how 0. latrans is to be distinguished 
other than specifically from such forms as €. paUipes, miihm^ or 
even lupus, 

30. On the Patella in the Phalacrocoracidai\ 

By Dr. E. W. Shufeldt, C.M.Z.S. 

[Received April 14, 1913 ; Read May 20, 1913.] 

(Plate LXI.^) 

While recently employed in preparing a detailed account of the 
skeleton of Harris’s flightless Connorant {Namioptermn karrisi)^ 
in which tlie osteology of that species is compared with that of 
a number of others of the family, I became interested in the 
morphology of the patelhe of those birds. 

Many years ago I published a number of papers t on the skeleton 
in the Cormorant, in some of which the patella, of the Pliala- 
crocoraciche was referred to and figures given of it. But my 
material, at the time to which I refer, was veiy limited— -in fact 
I think there wei’e but the skeletons of one or two species of 
those birds at hand, and this included the skeletons of two or 
three young ones. 

In the higher groups of birds the patella, when present, is 
nsiially small, and ofiers but little of value to the avian taxonomist. 
This, however, is not the case wlien we come to examine into the 
osteology of some of the groups occupying lower positions in the 
s^^stem, a,nd especially is this true of many of the Pjgopodine 
forms a,nd their allies near and remote. 

Owen paid but scant attention to this bone of the skeleton in 
Aves, devoting less than half a paragraph to it, thus The 
chief of the ^sainoid bones in the hind limb is the patella : it is 
of unusual size in the Penguin, is ossified fiom t’wo centres, and 
articulates with the procnemial process of the tibia : it coexists 
with the long rotular process in the Loon, fig, 34, 1 ; it is large 
and of an angular form in the Musk-duck (Aismm): in the 
Merganser the patella is largest and deeply notched ; in the Coot 
it is elongate. In most aerial birds a patella is wanting” There 
is no reference made here either to a Clrefoe or a Cormorant, and 

For esplaiiatioa of tlie Plate s<?e p. 402. ^ . 

f Sbufeldt, R. VV, “Osteoloijj' of the Cormomit,” Science, Dec. 7, 1883, p. 739; 
Fek 8, 1884, vpl.iii. No. 68, p. 143; ibid. Apr. IS, 1884, No. 63, pj3>. 474, 476. ■ , 

Concerning somie of the forms assuinetl by the PateHa in Birds,” Proc. tl.S. Nat. 
Mns, 1884, vii. pp. 324-331. Numerous text-%ures. 

' “ Osteology' of the ■ Steganopodes,” Mem.. Carnegie Museum, Pittshurgh, Pa., Apr. 
1903, vol. i. No. 3, Art. 3, pp. 15-70. Plates and many text-tigai'es. 

X bweii, Hicliard. Comp. Anut. and Phys. of Yertehrates, voi. ii. p. 83, Loudon 
1836, 
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Pi’ofessor Owen eA'icleiitly considered the smndy scaled ike lione 
found in the tendon of the extensor feinoris, ait its insertion,, 
to be the patella in that bird. When I first e*\auiiiiied this 
qiiestioii, tliis was likewise iny o].>inion, and in a paper oti tln^ 
pate! he in birds, publislied in 1884 in the ^ Proceedings of tlie 
United States National M'useiinp’ I so tigiired it (iig. 4, j). 328) 
for Cohpnhits se/ptmtinoncdis {Gavia siellata). This opinion svas to 
some extent qualified later on, when I stated, with i‘espect to the, 
Loons (‘* UrinatoridjB ”) that they possess only a very small, 
flaJv e-like sesamoid, whieli occurs in the tendon of tlie extensor 
femoris muscle at its insertion, and probably the true patella, has 
eodssified in tlie ailult with the elongated cnemial process of tlie 
tibio'tarsus Possibly some avia.n osteologist lias publislied on 
this subject, but if so, I liave not seen the woi’lc; a.nd never 
Imving been so foitiinate myself as to ha,ve come into possession 
of the skeleton of any Loon, secured at tlie right time to demon- 
sti'ate the exact composition of tiie tibio“ta,rsus in that bii'd, I aoi 
still in doubt on the question. However, it is ((uite possilile— 
indeed quite likely — that the true patella in Loons [Gavia) is, in 
the adult, completely eodssified wdth the great elongate cnemial 
process of their tibio-tarsi. The moulding of tlie patella on tlie 
hack of tliis process in Grebes, especially in very old. hii-ds, is 
wonderfully close, — so close in some liga,meiitous preparations as 
to deceive the eye upon casual examination. 

To settle this interesting point— if it has not as yet been 
settled — will require the examinations of the skeletons of Loons 
including those of individuals of the genus of all ages. 

At present I am inclined to think that the patella in Gavia^' 
in the adult, has been indistinguishably fused with the cnemial 
process of the tibio-tai'sus, for the reason that it is on the road to 
such a fate in the Grebes (Oolymbidje), anil that in all such birds 
nn ffesperornds — an ancient ancestor of tlie Loons — the Penguins, 
the Cormorants, and some others, the patella, is very large. 

Then, finding it large in a Grebe, one 'would naturally look for 
the same in \such forms as Loons, especially wdien one considers 
the relationship of these two families. 

The statements now being made are, in a way, prefatory, leading 
up to what I have to say on the patella of the Cormorants, It 
must be borne in mimi in this connection that tlie patella in 
Penguins is very large, and grooved obliquely aci'oss tlie anteiior 
lace for the tendon of the ambiens muscle t. 

* Concerning: tlie Taxonomy of the North American Pygropodes based upon tlieir 
Osteology,” Jour, Anat. <& Phy.s. London, Jan. 1892, pp. 199“203, The lines quoted 
are from page 202. In this paper I also give two figures of the skeleton of the tbigli 
and leg of a Grebe, in which the patella is included. One of these figures was reiiro- 
dneed by Cones in his fifth edition of the ‘Key,’' without acknowledgment (vol. ii, 
p, 1052, fig. 712)..' ■ ' 

f Cones, E. Material for a Monograph of the Sphenisekhe,” Proc. Acad, Nat. 

, ' Sci. ,FhiIa. xxiv. 1872. 

Watson, Morrison. “Anatomy of the Spheniscidie” (Rep, Scient. Results of 
¥ovage of ‘ Challenger,’ Zoology, vol. vii, ph vii. figs. 9 & 10, l88J3i). 

Sliufel dt, R. W. ' Proe. U .S, N at. Miis. 1884, p, 326, fig. 1 . Re|)roduces from W atson 
figures of patellm of ApfeucHb/tea pmnatitii and Eudpptes chy/mimnc, Coixmienis 
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•. Personal]}^ I have not examined the patella in Eesperornis with 
the view of substantiating Marsh's statement that it is ‘-perforated 
by a large foramen for the tendon of the ambiens iiioscle, agreeing 
in this respect with the patella of tlie Gannet (Eda kisscma 
Briss.).” His several figures of the patella of lles'perornis regalis 
do fwt show this “large foramen” (‘ Odontornitliesd p. 23, 
plates XV. and xx, figs. l-B), while I have yet to see the patella 
of jSida hassana presenting any such perforation for the ambiens 
muscle as Marsh describes. 

However this may he, the fact remains that very radical diG 
ferences exist with respect to the fate and disposition of tlie 
patella and cnemial process of the tibio-tarsus in Grebes, Loons, 
liesperornis^ Penguins, Gannets, Cormorants, and iuan\^ “other 
different species of wnter birds. Great differences also exist in 
the morphology of this sesamoid and tlie aforesai<l apopliysis. 

This brings us to a point where the patella of the Phalaero- 
coracidaa may be discussed. For this purpose I have before me 
the skeletons of several species of Gormorants, all belonging to 
the Collection of the U.S. National Museum, to wliicli institution 
I am indebted for tlie loan of them. It will not be necessaiy to 
na.me these species here or to give their iiiuseuiii numbei-s, as this 
information is fully set forth in the explanation of Plate LXI., 
which appears at the end of this article. As to the 19 figures on 
tlie plate, the3^are i*eproduced, natural size, from my own grouping 
and pliotograpii, — the latter having been made direct from the 
specimens. 

Among avian osteologists the general opinion has prevailed that 
tlie patella in Cormorants is a big trihedral one, in someway 
“ perforated ” for the ambiens muscle. 

GaiTod found the ambiens muscle present in the family Phala- 
crocoracidte ; and, in noting that Meckel had not done so, lie states 
that “ it is pectiliar in that [in the Cormorant] it runs through 
the substance of the large triangular patella, in a bony canal 

In another paper this gifted ornithotoiiiist is still more positi ve, 
and in speaking of the “Stega nopods,” he says : “ The ambiens is 
of fair size ; it deeply grooves the large ossified patella ; arid some 
of tlie fibrous ligament overlapping this groove shows traces of 
ossification; so that in aged birds the groove maybe converted 
into a foramen, as is always the case in Fhalacrocfirax. where tlie 

^ ^ ^ __ ^ 

made tliereon. There is a curious slip in this paper with respect to the description of 
the patella of the Gannet (Sula bassana). On page 362 I state that “ Professor Marsh 
tells us that the patella of Sul a is perforated by a large foramen for the passage of 
tlie tendon of the arahiena muscle.” On pages 329 and 330 1 quote the entire para- 
graph from Marsh’s ‘ Odontornithes ’ (p. 93) where he gives this desm-iption of the 
patella of Sul a and states on page 327 that ‘*I fail to tind any such foramen in the 
patella of the specimen of Suht before me, although it has a shallow, oblique groove 
across its anterior face that seems to correspond with the one deserihec! when speaking 
of the patella of the Penguin.” This statement is supported by a correct tigure of 
the patella in Sula bassana (No. 16643, Coll. U.S. Nat. Miis.), and I must believe 
that the description left us by Prof. Marsh is another of those curious slips of his in 
the osteology of nioderii birds. . 

Garrod, A. H, ‘‘ On Certain Muscles of the Thigh of Birds, and on their value 
in CTassitication,” Pt, 1. P- Z, 15. 1873, pp. 636, 63/ (footnote). 
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thus formed foramen is far from superficifil This is a very 
interesting statement, and will be commented upon fu;rtlier oii ill 
this pa.per. 

Forbes, in describing the anatomy of Bizitira^ ma,kes tlie state- 
ment that '‘The ambiens muscle is large, and peculiin* in tliat its 
tendon perforates the large-sized triangular patella-, just a-s it does 
in PhalaGrocorax and the extinct Ilesperornis ’’ f. 

When referring to this sesamoid in the Cormorants, Cones says, 
ill the fifth edition of his ' Key ' (p. 961), that " There is a bulky, 
free patella, coexistent with a short cnemial apoplrysis or i-otiila.r 
process of tibia, but perfectly distinct tberefrom, as in Grebesd’ 
Tiiis somewhat ambiguous description is nmde cleai*er lyy an illus- 
tration of the patella, in " Fkalacrocorax hicristapasf which he 
borrowed from a previous paper of mine. Nothing is said witli 
regard to the ambiens or the “ peilora.tion ”in the patella, so tins 
note is quite useless for present purposes. 

From my own various accounts of the patellm in Coiinorants 
I select the following as best suited to throw light upon the 
facts I propose to here set forth. 

In my aliove-cited a.rticle on the patellse in birds (Proc, TI .S. 
Nat. Mus. 1884, p. 330, fig. 7) I remark : " In No. 41 of ' Science,’ 
I presented a lateral view of the leg-bones of a Cormorant (Fhala- 
crocorax), showing the form of the patella in these birds. The 
same specimen is given here, only an anterior view is chosen 
instead of the lateral one, 

" This form is a particularly interesting one, and I am not 
aware of any bird at present that can show a. similar condition of 
the partvS ill question. 

" On the face of it, it almost looks as if a patella had developed 
of a size equal to the rotular process, and subsequently the two 
became thoroughly united, and formed one large patella, articu- 
lating as shown in the drawings I have made of it. I do not say 
that this is actually the case, nor were the young of this spe- 
cimen, which also belong to the collectionvS at the Smithsonian 
Institution, of a proper age to determine exactly the manner in 
'which this great bulky patella was developed.” 

Apart from the suspicion expressed in tliis last paragraph, 
wduch will be put into more exact terms further on, there are but 
two opinions extant, at present, in regard to the development of 
tlie patella in the Phalacrocoracidse. They are the opinions of 
Garrod and of Forbes, and have been set forth in their own w-ords 
above. 

There is but one coiivstruction that can be placed upon Forbes's 
view of a Cormorant’s patella, and that view cannot be success- 
fully defended. It wull be noted above that, in bis calling 

* Garrod, A. H. “ Notes on the Anatomy of Plofus anhinaaP P. Z. S. 1876, 
p. 340, pi. xxviii. hgs. 5, 6, The figures give the patella, indicating the position of 
the foramen. 

t Forbes, Win. Alex. “ Note on some points in the Anatomj’' of an Australian 
Dnch {Bisiura hhataXF P. Z. S. 1882, p. 457. 

I regret to say tliat I have never had the opportunity of examining the patella in 
this duck, and I doubt if we have a skeleton of it in the United States. 
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attention to the fact that the tendon of the ambiens muscle 
passes through the patella in Cormorants, he uses the word 
perforates ” (emphasizing it by the use of italics). Surely he 
could not have meant that the tendon really did perfoi'ate ” or 
bore its way through the patella as the Cormorant grew and 
developed ? And, after finding its way through the bone (or 
cartilage) that it duly made attachment at its point of insertion? 
No such thing has ever occurred in anatomical development, and 
Forbes was altogether too good an anatomist to Imve set up any 
such ridiculous explanation. This being true, and disregarding 
entirely any such theory or such another possible suggestion as 
that, in siibadult life, the patella of a Cormorant, forming first 
ill elementary cartilage, does, when in that condition, surround 
the tendon of the andiiens muscle, and afterwards, when the 
patella has completely ossified in old birds, the afoi’esaid tendon 
runs through a foramen, 'which passes through the middle of 
it. Barring this, too, as I say, as being a totally untenable sug- 
gestion, we are left with but two other possible ways by means of 
wdiicli the ambiens comes to pass through the foraniinal canal in 
the patella of Cormorants. 

In discussing these, ive are at once confronted 'with Carrodls 
opinion in regal’d to it — aii opinion which had never, appai’ently, 
occurred to Forbes. Gari'od took the vieiv that, iiiasmucli as 
in anhinga {Plotus) the anterior face of the patella is soiiiewhat 
deeply grooved, and as ligament stretches across that groove to 
coniine the tendon of the ambiens muscle which passes through 
it, and as tins same ligament sometimes “ slioivs traces of ossi- 
fication,” — hence in Cormorants this also takes place, and the 
fibrous ligament in them becomes, in old individuals, thoroughly 
ossified, and we thus find the tendon of the ambiens passing 
through tlie hone. 

Buch an opinion will not hold for an instant in the face of the 
necessary materia] to examine into it. 

Now in some Cormorants the patella is very large «and thick, 
and the aforesaid foramina] passage, passing through it from side 
to side, is found but slightly in advance of the middle and above 
the centre of the bone; so that, had it been a ^‘groove” in the 
young bird spanned by fibrous ligament, and this ligament sub- 
sequently ossified in the adult, that groove must ha ve been a very 
deep one, and the patella in old birds ivoiild, through its form 
alone, after ossification ivas complete, exhibit the manner as to 
how it had come about. Moreover, in connection with this it is 
very clear that, were the foramen in the patella in Cormorants 
formed a groove in front of it being covered over by fibrous 
ligament in the siibadult bird, which ligament later in life ossified, 
that ossification would be smooth on its anterior face, which is by 
no means the case, a,s one may see by a study of the figures in the' 
plate accompanying this paper. For instance, a fibrous ligament,' 
stretching across a deep, 'narro'w; groove as a retaining band for 
the tendon of a muscle, would not, in ossifying, take' on any other 
shape beyond that , possessed by 'the flat,' ligamentous banc! ; for 
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instance, as I saj, such as has occurred in the pa.tella siiown in 
FL IjXI. fig. 1 1 and otliers. It must stand to reason, tlien, tlisit 
(Jari'od entei'tained an untenable opinion in tills naitter. 

Coining to the second way in which tliis forjurien could ha.\a? 
been formed, it is clear tluit, in young jiud subadiilt indi vidua, Is, 
tlie tendon of the aiulaens muscle C(,)iild he confined l>y an 
additional piece of bone or cartila,ge being platted in front of it, 
find this added part subsequently ossify and not only form, in 
the adult, a foramina! passage for the fiforesfiid muscle or its 
tendon, hut largely a,dd to the bulk of tlie pa,tella. It miglit, too, 
— from the thoixmgimess of tlio codssification — cause tlie a.tropliy 
of the innscle and its tendon at tba.t pai‘t of tlie course of the 
latter across the front of the true pa, tel la,; and sueli a resvdt woidd 
be brouglit fiboiit b}" the entire seiding up of iihe forjiiriinal 
passage, which not only ftctually tidies plfjce in the patelL'c of 
some Oonnorfints, !)ut agfiiri proves Garrod to have lieen wrong 
when he stated that sucli a foramen or forarninal passage wa.s 
always })resent in the patella of Cormorants. 8ee PL LXI. 
fig, 3 — Phalacrocomx pemdlkUus — where it im,s lieen sealed up 
entirely, leiufing not so nmcb as a trace or n suspicion of its ever 
having been present there. 

In iny opinion, tlie foraniinal passage for tlie ainbiens innscle, 
passing transversely through the patella in the Phalacrocoracidfe, 
when present, ivS formed as set forth below, which formation can 
be demonstrated by the ma,terial figured in the plate accompanying 
this paper. When the forarninal passage is entii-ely absent it 
has been absorbed, atrophy of the ainbiens probably having 
ensued. 

It would appear that in young Cormorants the ambiens passes 
in a groove, of the required depth only, obliquely across tlie 
anterior face of the patella, which latter is very closely adpressed 
against the posterior surface of the long cnemial process of the 
tibio- tarsus, —a condition that persists throughout life in Crelies 
(Colyiabi(he), Codssification between the patella a,nd tlie upper 
two-thirds of the cnemial process of the tiliio-tarsus, in tlie case 
of the growing Glormorant, next sets in, wliich, owing to the 
morphology of the parts involved, would, in time, de|)reeiate 
the action of the knee-joint. This is clear ivhen we come to 
consider the origins and insertions of the various muscles about 
tlie knee-joint anteriorly, posteriorly, and laterally Tliese, 
during their continued action in locomotion — especially during 
the act of swimming — tend to overcome the aforesaid danger, 
militating against the complete freedom of action of the knee- 
joint. Codssification steadily proceeds ; the individual grows ; a 
constant tugging is exerted diming locomotion at the tibio-tn.rsal 
cneiiiia.i apophysis. This eventually results in its liecoining 
dissociated from the bone to which it belongs along a transverse 
line, at a short distance above the level summit of the tibio- 
tarsal shaft, thus leaving the lower tiiird of tlie cnemial 

* Slmfeldt, E. W. ‘The Myology of the Haven,’ ii. 1S7, fii^iB. 51-53, Loudon 
1890. , ■ ■ , y . . 
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"process where it occurs in all birds when such an apophysis is 
present 

In the Phalacrocoracidfe, then, the patella, is a compound hone, 
consisting of the true patella posteriorly, and the upper two- 
thirds, more or less, of the cnemial process of the tibio-tarsiis 
anteriorly, which latter has become dissociated and thoroiigiijy 
coossified with the former. By this union, a foraiiiinai passage 
is formed for the ambiens muscle, and this, in some species, iiia.y 
gradually, but entirely, disappear, wdiereiipon, in time, the muscle 
meets its usual fate. 

For very obvious reasons, the patella is very large in Harris's 
flightless Ckiianorant liarrisi)\ indeed, in so far as 

I have been enabled to discover, it is larger in this species than in 
any other existing form of the entire family (PL LXI. figs. 1 & 2). 
It has an average height of 25 millimetres, the longest diameter 
of its base being 19 or 20 millimetres, and is nearly a square in 
outline. Posteriorly, it is flat and triangular, the acute angle 
being above. Above its middle, and nearer its posterior surface 
than its anterior margin, it is pierced, transversely, by the foramen 
for the ambiens, which is of considerable size. Externally, its 
exit is almost flush with the surface of the bone, while on the 
inner asj)ect it is situated at the base of an exteiisi\’e concavity. 
Anteriorly, this compound bone exhibits a uiiiforni ioiigitiidiiial 
exca,vation which, when the patella is articulated as in life, is the 
continuation with the similar excavation between the pro- and 
ectocnemial processes of the tibio-tarsiis. On the anterior face 
of this patella, at the lower- internal angle, there is a transverse, 
triangular facet wiiicli is intended for articulation with the 
superior border of tlie cnemial crest of the tibio- tarsus. In fig. 2 
we have the mesial or inner aspect of tlie left patella of 
A". harris% from the same skeleton (No. 19719), %rhere the 
perforating foramen for the ambiens is seen at the base of the 
aforesaid extensive concavity. A study of these two patelte 
reveals the nature of the composition of the bone as a whole, as 
described above. 

Fhalacrocorax penicillatus possesses only a medium - sized 
patella, wdiich is elongate and .wedge-shaped. It has the general 
form of the patella .in JS^annopterimi : but the transverse fora- 
ininal passage for the ambiens has been entirely absorbed, — not 
a vestige of it remaining in an. individual of the age to which' 
this patella belonged. The union of the two parts composing the 
bone is , very complete, and all traces of tlieir origin have been 
'entirely obliterated, — that is, beyond the anterior rotular channel, 
and ' the here extensive facet below it for aidiciilation with the 
cnemial process of the tibio- tarsus. 

.This is a most excellent example of the patella in a Cormorant 

* Tilts is the part referred to by. Cones in bis ‘'Key' (5th ed. .vol'ii, p. 961), 
where he describes the patella in the Phalacrocoracidre in the folI.owing' words: 
“There is a bulky free patella, coexistent with'a short cnemial apophysis or rotular 
process of tibia, hut perfectly distinct therefrom,, as iir Grebes.” It is very evident 
from this dednition that Cones had never given the patella of a Cormorant any very 
close .study. 
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showing tlie conditions described as tliey occur in a ' very old 
bird (iigs. 3 & 4), and they are equally well shown in the patella 
of P. pimciatus (figs. 5 & 6), where the foraminal passa.ge lias 
likewise entirely disappeared. The rotiilar channel in fx'ont is 
very narrow and pointed above, as in a Grebe or Loon, and there 
is a rounded notch on the superior border of the cnemial process 
of the tibio-tarsus, which marks the limitation, externally, of the 
facet for articiikrtion with the patella on that border (fig. 6, 
where this “ notch is plainly seen). This patella gives barely 
any hint as to the two parts of which it is composed. 

This is to a less degree true of the patella of Fhalacrocorax 
mageUaniciis (figs. 7 & 8) ; for here again we find the foraminal 
passage in its very last stages of ultimate absorption, while the 
continuation of the rotular channel on the anterior face of the 
patella, and the evidence of this part of the patella once having 
belonged to the tibio-tarsus, is very complete (fig. 7, which 
should be compared with fig. 6, the former in no way recalling 
the form of these bones in the Grebe). 

Phalacrocorax thrile (Nos. 19655 & 18982) has, in old individuals, 
a rather bulky patella (figs. 9, 10, & 11), in which, in the 
specimens selected, the foraminal passage is reduced to cap)i]]ary 
proportions, and the sutural traces of the elements composing 
it have become nearly obliterated. Fig. 10, which is from the 
right limb of P, urile^ No. 18982 of the Collection of tlie U.S. 
National Museum, shows the minute entrance to the foraminal 
passage; while in fig. 11, it being the left limb from the same 
skeleton, the opposite opening is in view, — posterior to t^vo 
other foramina which occur here. Fig. 1 1 is given on the plate, 
to the exclusion of the patella of Phalacrocorax carho^ for the 
reason that in no Cormorant, other than P. urilcj do we find, 
on this anterior view, a better example of the intercnemial 
channel on both the big sesamoid and the tibio-tarsus, and the 
line between them whei'e they eventually parted company. 

Phalacrocorax carbo (No. 18850, Coil. LT.S. Nat. Mus., not 
figured) has a patella that is an interesting one in several 
particulars. On its inner aspect the surface is flat and smootli, 
"the minute opening of the almost entirely absorbed foraminal 
canal being situated far posteriorly upon it. In size a,nd genein.! 
form tbe patella of this Cormorant is much like the one shown 
in figvS. 18 & 1 9 of P. pelagicus ; wdiile it likewise possesses 
characters peculiarly its own. It has the usual trihedral form, 
and makes rather more than the average articulation with 
the tihio-tai'sus in extent, especially on the proximal margin of 
the procnemiai process. Its posterior face is triangular and flat, 
while the external one is pierced near its middle by the outer 
opening of the foraminal passage. Anteriorly, the usual inter- 
cnemial channel is present, it being continuous with the same on 
the tibio-tarsus. On the patella it is unusually narrow, and 
faces very much to the outer side. 

Phalacrocorax carbo Qilo. 18851) has the patella almost 
exactly like ' that in Pr itinle (figs. 10 & 11.) ' The fornier^ 
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liowever, in tliis particular individualj has completely lost tlie 
foraiiiinal passage, while otherwise the morphology is quite the 
same» 

One of the most interesting forms of the patella among 
Cormorants is found in Phalacrocorax vigua (figs» 12 & 13) ; for 
it is not only very small and chunky, but the facet on its 
infero-anterior aspect for the tibio-tarsus is relatively, as w^eil as 
actually, large. On the inner aspect, the big foraminal opening 
is situated at the base of a fossa, as in Xannoj>terurti harrisi^ 
while on the external side it is small again, and has, leading 
down from it to the lower border of the bone, a deep groove, 
-which not only indicates the suture between the two elements 
composing this bone, but apparently the continuation of the 
groove for the ambiens as -well. 

Passing to Phalacrocorax aurltics (No. 19262), the patella of 
which species is shown upon two views in figs. 14 & 15, we find 
that that sesamoid is rather small for a Cormorant of its size. 
In it, the foraminal passage has gone entirely, while the bone, 
upon the other hand, shows better than any other Cormorant’s 
patella I have examined, the two parts of which it is composed. 
These are very plainly to be seen in the figures, — indeed, equally 
as well as in the specimens themselves. 

There is a large patella in Phalacrocorax alhiveniris (No. 18437, 
figs. 16 & 17), where again we find, in the adult bird, the 
foraminal passage almost obliterated, having been reduced to a 
capillary calibre throughout. Sutural traces between the hone 
are faint, while anteriorly the rotiilar excavation is broad and 
deep, being but slightly wider at the top than it is at the distal 
border, 

A most instructive patella is found in Phalacrocorax j^^daglcits 
(No. 19032, figs. 18 & 19). Once more we find the foraminal 
passage i^educed to a very small calibre, though the entrances on 
the inner and outer surfaces of the bone are still in evidence, 
though very small. What is to be specially noted among other 
things is, however, the position of the foi'aminal aperture on 
the inner aspect (fig. 18); this is but 4 millimetres from the 
posterior margin of the patella, while it is 9 millimetres from 
the anterior margin, which is sufficient to render the theory of 
the “anterior” groove being filled in by an ossified fibrous liga- 
ment — ridiculous. 

In its amalgamation and coossification of its parts, this patella 
became to a huge degree twisted, — a twisting that cannot well 
be appreciated in the figures. Still, the bone fits most accurately 
on the superior border of the cnemial process of the tibio-tarsiis,— 
its lower border, antero-posteriorly, being no thicker than is that 
of the leg-bone, while everything in its morphology plainly 
indicates its origin. On the front of the patella, the rotolar 
channel is somewhat shallower than usual, and is as broad above 
as it is below, where it, in all particulars, directly continues the 
corresponding channel separating the pro- and ectocnemial 
apophyses of the tibio-tarsus. 
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Tlie obliquity of the fora,minal passa-ge for tlie {wibieiis is 
ej'isily ma.de out, its higher a.pertui*e being on tlie inner Jispect of 
the bone, and sitiuited, as I have pointed out alcove, fa.i* l)a,(:*k 
fi*om tlie antero-iiiternaJ. border of tlie bone. To liest a.ppi’eci.'i.te 
the foot tliat tliis sosa.moid in P, pfdagleuH is foriooil a.s ,1 iiave 
deinoiistrjited it to be in Cormorants of all species, it should he 
viewed fi*om above rather tliaii from either side or in froidu 


EXPLANATIOISr OP PLATE LXL 

[All tlie figures are reproductions of pliotograplis riiade by tbe autlior direct from 
tlie specimens. Each bone is of natural size, and from an adult individual. They 
are from skeletons in tbe Collections of the U.S. Katiouiil Museum, the Museum 
numbers of which are given under the tiguves.] 

Fig. 1. Right patella of .'Kamiopteyiim Iiarrisi; aiitero-hiteral aspect. (No. 
19719.) 

2. Left patella of N. Jiarriffi; mesial or inner aspect. (No. 10719.) 

3. Right patella of FhaJan'oeorax penicillatus-, antero-hiteral aspect, or the 

same view in wdiich fig. 1 is shown. (JYo. 18535.) Note that the 
foraminal passage for the avnbien.s has been entirely absorbed. 

4. Left patella of P. penicillatus ; inner aspect. (No. i8f535.) 

5. Left patella of FhalacrocoraiV pimctatiis ; inner aspect. (No. 18282.) 

6. Left tibio-tarsus of P. punctatws ; anterior view, with the patella articulated 

in situ. (No. 18282.) 

7. Right tibio-tarsus, anterior view, of Fhalacrooorax magellanmts, with 

patella articulated in situ. (No. 18438.) 

8. Left patella of F. mageUanicusi inner surface. (No. 18438.) Note that 

the exit of the foraminal passage points to the fact that it is in the 
very last stages of its ultimate disappearance. This is an interesting 
link ill the chain of evidence on the real composition of this lione in the 
Phalacrocoracidie. * 

9. Proximal extremity of tihio-tarsus and fibula of right pelvic limb of 

FhalacTocorax urilex adult. (No. 19655.) Outer aspect, with patella 
and femur articulated in situ. 

10. Inner aspect of the bones oomposing the knee-joint of F. urile; partly 

ligamentous. (No. 18982.) Riglit pelvic limb. 

11. Left patella, tibio-tarsus and fibula (superior moieties), anterior aspect ; 

left pelvic limb of F.tcrtle. (No. 18982.) Note tbe complete union 
and the continuation of the rotular channel of the tihio-tarsus on tlie 
anterior face of the patella. 

12. Bight patella of Flialacrocorax xigna ? outer surface. (No. 18479.) 

Note groove leading down from the foraminal opening. 

13. Left tibio-tarsus of P. vigiux (No. 18479), with patella articulating 

in situ, 

14. Bones of the knee-joint of Fhalacrocorax auritus F, dih)phtu%''^ 

No. 19262.) Right pelvic limb, inner aspect. Femur somewluit 
displaced, Init patella properly articulated, 

15. Bone.s of tbe knee-joint of P. aurifus (No. 19262) ; left pelvic liml>, outer 

aspect and articulated in situ. Note the line of demarcation between 
the true patella and the anterior part of the bone, wliicli originally 
belonged to the tibio-tarsus. 

16. Anterior aspect of the proximal extremities of tlic left tilno-tarsus and 

fibula of Fhalacrocarax alMcentris., with the patedla duly articulated 
above them. (No. 18437.) The rotular channel is very broad in this 
species and rounded above. 

17. Right patella, inner surface of P. alhiventris. (No. 18437.) Tbe foramen 

is almost closed up. 

18. Bones entering the knee-joint of Flialacrocorax pelagicus, adult, nat, size. 

Right pelvic limb, outer aspect. Ligamentous preparation witli femur 
slightly luxated. Patella (No. 19032.) 

19. Skeleton of the knee-joint of P. (No. 19032.) Left limb, 

outer aspect j patella m 
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31. Experiments on tlie Metamorphosis of the Mexienn 
Axolotl {Amhhjdoma tigrinum), condTicted in tlie 
Societvls Ganlens. By E. G. Boulexgkr, F.Z.S,. 
Gnrator of Reptiles. 

r Received and Read Atay 20, 191d.] 

(Text-hgures 75 F 76.) 

Duriiigtliepast year I have been experimenting on pjoints relat- 
ing to tlie metamorphosis of the Mexican Axolotl { Aw.hlgstoina 
tigruium)^ and have succeeded in obtaining the traiisforiiiatioii of 
a nimii^er of specimens. This paper deals witii the methods 
emplo}’'ed, and gives a detailed account of the external clianges 
niidergoiie by tiie animal during the process, a subject wiiieh, 
with the exception of Diimerirs (1) brief accoiiiit, has not, so fa,i- 
as I am aAvare, been previously treated. 

Before describing my experiments, it may not he out of place 
to give a short account of the Iiistoiy of the animal. Althoiigli 
suspected by Cuvier to be but tlie larva of some unknown air- 
Ijreatliing salamander or newt, the xCxolotl of Mexico was 
considered for many years to be one of the Pereniiibinneliiata., 
such as P'ro/.e?is*, yecturus. and Siren. In the year 1S63 a number 
of specimens were imported from Mexico to France, where some, 
kept ill the Jardin des Plantes in Paris, bred, and tlie young wei‘e 
successf Lilly reai*ecl. The conclusion \vas not uiiiiatiiially cfra-wn, 
thati the Axolotl, having bred in tlie branchiate condition, could 
not possibly be anything but a perfect a€| u at ic animal. It was, 
not, however, until over twm years later that the suliject assumed 
a diflerent aspect, for some individuals of tlie second generation 
lost their gills and the dermal fohls of the back and tail, developed 
eyelids, and yellow spots on the skin, and taking to land, elianged 
into a land salamander, already well known from Aorth iCmerica 
as Amhlystonia tigrmimi. 

A few .years lat-er 'Weisniann (2) tried to solve the cpiestio,ii 
as to whether it were possible to force the larvae, if brougiit into 
conditions which rendered the use of the gills difficult and tluit 
of the lungs easy, to change into Amblystomes, and he there foi‘e 
experimented, with several broods which were placed in shallow 
water, and thus compelled to breathe air more frequently. 
Although .he met with no success Weismaim was not discouraged, 
and came to the conclusion that the failure of his experiments was 
due to liis having been unable to bestow the, necessary cave and 
attention on the animals : he therefore asked Mile, de .Chaiivin, 
a lady who had already done much careful' experimental wmrk, 
to take a iiumber of iarvsB, just out of .the egg, rear the,iii, 'aiid 
make an attempt to bring them to the. perfect condition. ‘When 
the Axolotls were about 6 months old, Mile, de Chaiivin, placed 
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tlieni in large glass vessels which wei'e so disposed and the 
water so restricted that at one spot oidy could tliey divc‘, quite 
under, while everywhere else they came into contact witli the 
a.ir. The water was then gradually reduced. 'Witidii few 
days a change took place, the creatures leaving the water in f.roiii 
four to fouideen days, the complete nietaiii()r|)hosis following 
about ten da,ys later. Mile, de Chauvin (3) summarized lier i,‘esults 
as follows From what I have said, the correctness of the view 
suggested by Weismann must be established, namely tluit most 
Axolotl larvfc, if not all, complete their metamorphosis, if in the 
hrst place they come out of the egg healthy and are properly 
fed, and in the second place meet with arrangements which 
force them to change from brea, thing under watei* to breathing 
above water.” 

Br. J. H. Powers (4) at Doane College, Nebiuska, has more 
recently conducted numerous experiments on the metamorphosis 
of North American examples of the Axolotl, and he has come 
to the conclusion that the metamorphosis is not due, as was 
thought by Mile, de Chauvin, to a direct response to changes in 
conditions of environment, compelling them to resort to aerial 
respiration, but to checked nutrition, and that a cai'eful study of 
Mile, de Ohauvints methods and results seems to east a doubt 
upon the conclusion that enforced air-breathing caused the 
metamorphosis. The following is a passage from Dr. Powers’s 
paper on the subject of this lady’s experiments : — ‘‘ Fearing tliat 
her charges would die, as indeed they sometimes did, she 
always prepared them for the trying ordeal of metamorphosis by 
raising the temperature of the water in which they were kept 
and feeding to the maximum for several days, to wdiicli she 
ascribes no other importance than giving the animals increased 
strength. The Axolotls were then brought immediately into 
water sufficiently shallow as to force them, at least part of tlie 
time, to breathe air. In this latter condition tlie experimenter 
complains again and again that it was next to impossible to 
induce the Axolotls to take any food whatever. Thus in these 
experiments we have high feeding followed by practical sta;rva,- 
tion, and it seems that no control experiments were institute<l to 
determine what the effects of over and under nutrition might 
have been witli Axolotls still in abundance of water. 'Yet most 
interesting is it to note that even the varying factors of luitrition 
seem to have been wholly neglected in the final interpretation of 
the results.” ■ , . ' ■ 

Dr. Powers’s field-notes show that metamorphosis occurs 
rarely, if ever, as the result of enforced air-breathing tlu‘Ougb. 
the drying up of ponds, and that in spite of repeated Ksearch at 
appropriate times and places, no Axolotls have been found trans- 
forming on the mud of drying ponds. 

Dr. Gaclow (5), who not long ago visited the lakes near Mexico 
€ity in which this creature lives, and where it is said to retain its 
branchiate condition, has been able to refute the theories framed 
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by various zoologists, as to vrby tlie Axolotl does not transform 
ill those localities. The reason he gives is that the mifailiiig 
abuiidaiTice of food and ivater, and the innumerable liiding-places 
amongst the reeds under the banks, constitute for these 
Batrachiaiis a real paradise where tliey remain, in spite of the fact 
that there is nothing to prevent them from leaving the water. 
Br. Gadow’s explanation appears to be in keeping with the results 
of both Mile, de Chauvin's and Dr. Powers’s experiments. 

The conflicting conclusions arrived at made it highly desirable 
that further experiments should be uiiclertakeii. The lack of 
success obtained by the majority of those ivho have attempted to 
force the Axolotl to transform, has led many zoologists to believe 
that the change is due to some congenital disposition, possessed 
only by certain individuals, and that ]\nie. de Ghaiivin and the 
few others who have succeeded in obtaining Amblystonies from 
the larval form were vspecially fortunate in the choice of their 
subjects. Tliei‘efore, when I commenced mj experiments, I was 
by no means sanguine of attaining any definite results. 

Ill August of last year I obtained five Axolotls with very fully 
developed gills and fins, ranging in length from 105 in in. to 
138 mm., and therefore probably from six to nine nionths old. 

The enforced breathing of air, by the gradual absorption of 
the water, and b};" the gradual elimination of the necessary amount 
of oxygen from the ivater, starvation and irregular feeding, and 
increased ternperature having all been given or suggested as 
means of obtaining the metamorphosis, I placed the animals 
under the folloiving conditions : — 

Nos. 1 &> 2. — In shallow water so that after the first iveek 
only the top of the animal’s head and fins remained un- 
covered, thus forcing the creature to make free use of its 
lungs. These I kept at a uniform temperature of betw^een 
75° and 80°. 

Nos. 3 *& 4. — Under similar conditions, but at a uniform 
temperature, of betvreen 55° and 60°. 

No. 5. — In deep water from which the necessary amount of 
oxygen was eliminated by the gradual substitution of 
boiled water and by the introduction of decomposing 
vegetable matter. 

As at the time I could not obtain any more Axolotls of the size 
required, I decided to abstain from experimenting wfitli the 
feeding, until I had either obtained negative results with those I 
was about to experiment on or had secured moT‘e suitable spe- 
cimens. ■ Nearly a month later I was fortunate enough to obtain 
six ■ further suitable specimens. At the same time some' of the 
first brood' showed signs of metamorphosing in spite of the fjict 
that they had fed with the greatest regularity. I therefore decicler! 
not to abstain from ofiering tliem food , as success seemed likely 
without' .resorting, to starvation, and placed the 'individuals o'f 
the second brood, which ^'.shail be. referred 'to as niiinhera 6^ 7, "8., 9, 

28 ^ ' 
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10, Riid 11, under sismila!!’ conditions to tliose of l)i‘ood L Nos, 6 
a.iid 7 were forced lo Ijrentlie air, being placed in slinllow wji.tei*, 
at a bigli tenip 0 ra..i:jnr© ; Nos. 8, 9, and 10 were plained under tiic 
sa.nie comlitioiis nb i\ n<(iriiial tein|:»era,tiir6, and No, 1,1 was pliieed 
along with, No. T) h\ water, from winch tlie o,:xygen "vvfi.s 
removed by tlie additdoii of boiled wjiter. In all, therefore, I 
ha,(i eleven speoimoas under ai’tiiicial conditions witii tlie object 
of forcing tlie meti-nriso rphosis, and as a, I'esiilt succeeded i,ii 
]:)ringing six indiv'idnals to tra-nsforin into the Amblystoin'C 
stage, all six specimaus leing those induced to make free use of 
their lungs by lieing' |)kuifdin shallow water; three of tluxse were 
kept at a. teinperatum^ qE between 75^ and three at between 
55"'^ and 60". The tiiiuej recpiired for the entire metamorpliosis 
was from 12 to 16 periods which all to a remarkable degree 

exceeded those ta.ken hj Mlle.de Chauvin^s specimens, Tl,irec in- 
dividuals kept niuier identical conditions died in from 3|- months 
to over 5 months, l>nfc mi until after having undergone a change, 
which, although coins klesr ’able, did not necessarily suggest, as will 
be referred to lateig i)kafc„bnt for their death, the entii'O metamor- 
phosis would have tialr.ei:i place. The two specimens kept in df3e|) 
water from which ike •o^sygen was eliminated died in the ouie 
case after 19 w^eeks. In llie other after 22 weeks. These speci- 
mens, but for a slight reduction in the size of their gills, did not 
undergo any change, fcli*e fins being at the time of their death as 
well developed as afc tli«e commencement of the experiment. It 
is worthy of note tluLb these specimens, in vspite of the fact thai 
they must have felt o^eedingly uncomfortable, did not rise to 
tlie surface for air, eviem just prior to their death, more frequently 
than individuals kept m oxygenated \vater. Anotlmr point ol 
interest lies in the fact that both specimens grew rajiidly during 
this period, No, 5 from 136 mm. to 155 iniii., No. 11 fruni 
112 mm. to 120 nini. The specimens kept in shallow wateij in 
the case of those tltafc dfed, remained stationary, while those thalj 
transfoi’ined actually decu, ’eased in size, 

Text-figures 75 «and 7<)i (pp. 406 and 407) repreBent eight stages 
througli which my A)i£olotls passed in the course of their 
metaniorpbosi.9,. 

Stage 1 represents fclw perfect hirval form, tlie condition wliicli 
«all eleven were in Ixofore being placed in shallow w’atcr. .A few 
days after the animals hud been placed in shallo’w water, the gills 
with their fringes begxui to shrink, and the dorso-catidal fin 
which lopped over to oxifs side, to the left side in all my specimens, 
became reduced in t he change being plainly visible in from 
a fortnight to three weeks (Stage 2). 

In from 10 to 20 days later the gills were only half tlieir 
normal size, while the of the back was represented by a mere 
ridge ; that of the tail, nibhougli having undergone fartilier reduc- 
tion, was still well developed on the upper surface and flopped 
' over to one, side ; on the lower surface, diowover, it showed con- 
siderable reduction (Stage 3).: It was not, however, until from 
five to seven weeks kter (Staged) that the metamorphosis proper 
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tsoolc piace, when the part of the dorsal fin nearest to the head 
beg.iin to he entirely absor her] ; at the same time the head became 
ahoTter, assuming a more Salamander-like shape, while a swelling 
abo the eje foresha<lo\red the advent of the upper eyelid ; the 
gilte at this stage measured but from 3 to 5 mm. ; the fin of the 
upper edge of the tail, although now much reduced, still lopped 
OY€r to one side ; the lower fin, but for a rudiment at the extreme 
eiLcl, had entii'ely disappeared. 

Stage 5 represents the conditions seven to eight days later, 
the dorsal fin had retreated to the middle of the back; 
the caudal in on the lower surface had entirely disappeared ; the 
hewi had quite altered in aspect, having become much shorter, 
giving the eyes the impression of having been shifted forw^ards. 
At this stage the upper eyelid had become completel}^ formed, 
the; lower eyelid being incomplete. 

In from seven to nine days later (Stage 6), the fin of the back 
lad receded to a level with the hind limbs, while on the upper 
ssiirface of the tail, wiiere it still lopped over, it measured only 
1 mm. Both eyelids were now formed. At this stage the 
amimals raised their heads completely out of tlie w'ater, and 
the opportunities they were given of getting on land were 
taken advantage of. Stage 7 represents _ the creatures about a, 
week later, wdien nothing remained of the fin but a mere nidi- 
nisrit bordering the extreme end of the upper surface of the 
tall. The gills were represented by three knobs. Stage 8, the 
perfect form, the gill slits having closed up and the tail having 
be«3onie more or less roundish, was attained five to eight days 
later. 111 the case of both Dumerirs and Mile, de Ohauviii’s 
specimens the yellow .spots appeared several days prior to the 
complete metainoi*phosis ; in all my specimens, however, it ivas 
no ii until after they had attained the perfect Amblystoiiie eon- 
diblon that the yellow spots put in an appearance, these being 
situated on the sicle.s of the body, tail, limbs, and throat ; none 
appeared on the back. 

As 1 was desirous of ascertainmg wbethei* the nietamorphosis 
could be checked and the shrinking gills and fins made to iiiideigo 
fresh development, and if so, at what stage it could no longer be 
checked, two sj)eciinens were taken out of the shallow water and 
replaced in deep water as they reached successive stages in their 
dfevelopiiient. No. 6 was kept at a temperature of between 7 5° and 
and No, 9 at a temperature of between ;:tnd 60°. Both 
these Axolotls were placed in shallow water and tlieii induced to 
bceathe air frequently by means of their lungs on, October 7tli. 
Bbage 2 was reached oa October 20th ; they were then replaced 
in deep wuter. Tli e gills grew immediately and tlie fins developed , 
Stage 1 being reached again’ on October 28th and oNOvember 5th. 
Tley' were then once more ' put into shallow vessels, with the 
ressiiit that .the gills and, fins again began to shrink. Stage ''2' being 
attained on November 15th and 20th, Stage 3 on December,,' 5th 
and ,2Btli. ' On. the latter dates they were again tra'nsf erred to 
' deep watei*, .Stage 2 being attained on . December ''2()th 'and 
JHiiiurry' 10th. Tlie metamorphosis, was contiiiuecl on placing tlie 
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A.xolo'bls i.ii sliallcnv \vu.tei‘, Stiige 3 being I'eaelied on Jiiiuiaiy 
lOtili and 25tL), a/iid ^Sblge 4, t.l:ie sta.ge wJieri the front |)a,rt of tiie 
iin l)eaa:)'i lies t() tally aJxsorlx^^ on Felnaiaiy 12tli and 281 : 11 . 
Axolotls were tlien :retiu*ned to deej> wat(‘r: tin? developineiit at 
tins stage, however, could ncdonger lie cliecked and InjIIi (n/eataii’es 
conipioted tlieir metaniorpliosis i,ii the water. 

Fro:ni tlie la,tte.r experiment, showing tbat when i‘e|)lace(l in 
(le(:V|) water the previous stages were resumed in about Iialf the 
time required to i*each them, tlie conclusion may I tliink he 
(Iraavii that the natural tendency nndouhtedly is for tlie animal 
to I'eiiiain an Axolotl, a.nd tliat compulsion is needed to l>i*ing 
aliout mcta.inoi‘p.hosis. 

It will ])e noted that at Bta,ge 4, wlien the front part of tlie 
lin becomes abscu'bed, the inetaniorphosis can no longer be cliecked, 
and tliat tliis is therefore to be i*egarded a.s the critical stage, at 
wliicli tlie further development must proceed wliatever the 
conditions rnidei' wdiicli tlie animal is placed. 

During the course of all my experiments, with the exception 
of tlie last stages of the metamorphosis, the Axolotls fed witli 
regularity twice a week, and in this respect I experienced none 
of Mile, de Gha,uviids difficulties. 

Below will be found detailed accounts of the conditions under 
wliicli my eleven specimens rvere kept, and of tlie clia,nges ^iliicli 
took place under the circumstances. 

Spec mien Ann i. 

Placed in sliallow water at a temperature of 7 5^-8 (P. 

Stage 1. August ITth. — Length 138 inni. 

„ 2. September 1st. 

,, 3. September 15th. 

,, 4. October ITtln 

„ 5. Octolier 24th. 

„ 0. November 2nd. 

,, 7. Novemher 8th. 

„ 8. November 14 tin — Length 131 :ninn 

Total length of period — 12 weeks. 


Speclnwn Aan A 

Placed in shallow wxatei* at a tenipei'atu re of 75‘ '“80‘l 

Stage L August 17th. — Length 111) ;ninn 
,, 2, Septeinber 1st. 

,, 3. September 15th. 

,, 4. November 9th. 

5. November Ifith A 
„ 6. November 21st. 

,, 7. November 29th. 

,, 8. December 4th.-~Lengtli 1:13 mnn 
Totallength of period— 15 weeks 
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S'pecim.mi Xo. o. 

Placed in sliallow water, at a temperature of 

8ta,ge 1. August ITth. — Lengtli 124 lorn. 

,, 2. September 25tlL 

,, 3. October iOth. 

j5 4. November 
,, 5, iS'ovember 20tli. 

,, 6. November 27tli. 

,, 7. December Stli. 

,, 8. December lltli. — Leugtli 118 idul 

Total length of period — lt> weeks. 

t'^'peciJiien- Ab, 4'. 

-Placed in sliallow water at a temj^^XTiture of 55'‘'~60°. 

Stage 1. August r7th. — Length 105 min. 

2. Septemlier 25th. 
g, 3. October 10th. 

Died January 22iid. — Lengtli 105 in in. 

Speciraen Ab. 5. 

.Placed in foul water from which the oxygen was removed by 
tile gradual addition of boiled water. 

Stage 1. August r7tli. — Length 136 mm. 

Died January 4th. — Length 155 mm. 

^Specimen Ab. 62 

Placed in shallow water at a te,mperatiire of 75^-80^, and 
replaced in deep water as each successive stage was reached. 

Stage 1. .October 7th. — Length 134 inm. 

„ 2. October 20th. 

Iicplaced' in deep ■water. 

,, 1. October 28th. 

Replaced in shallow -water. 

,, 2. November 15th. 

„ 3. December 5tli. 

Replaced in deep water. 

„ 2. December 20th. 

Replaced in shallow water. 

,, 3. Jan iiaiy 10th. 

„ 4. February 12th. 
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Replaced in deep toater, 

HtMge 5. February 18th. 

5 , 6. February 25th. 

,, 7, March 3rd. 

„ 8. March 10th. — Length 121) Him. 

Specimen iVo. 7, 

Placed in shallow water at a temperature of 75°-80^, 

Stage i. October 7th. — Length 98 mm. 

5 , 2. October 31st. 

„ 3. November 25th. 

Died January 29th. — Length 98 iiiin. 

Spxicimen No, 8, 

Placed in shallow water at a temperature of 55°-"()0°. 

Stage L October 7th. — Length 96 mm. 

„ 2. October 20th. 

53 3. November lOtli. 

„ 4. January 3rd. 

,3 5. January lOth. 

„ 6. January 19th. 

„ 7. January 27th. 

„ 8. February 4th. — Length 91 mm. 

Total length of period — 16| weeks. 

Specimen No. 9. 

Placed in shallow water at a temperature of 55°- -60'^ and 
replaced in deep water as each successive stage was reached. 

Stage 1. October 7th. — Length 117 mm. 

5 , 2. October 25th. 

Replaced in deep loater. 

„ 1. November 5th. 

Replaced in sJmlloio loater. 

„ 2. November 20th. 

,5 3. December 26th. 

Replaced in deep water. 

„ 2. January 10th. 

Replaced in slialloto water, 

„ 3. January 25th. 

,5 4. February 28th. 
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Replaced in deep water, 

Stiige 5. Marcli 6tli. 

„ 6, March 13tli. 

„ 7. March 19th. 

„ 8. March 27th. — Length 113 min. 

Spechnen J^o. 10, 

Placed ill shallow water at a temperature of 55^- 60', 

Stage L October 7th. — Length 105 mm. 

5 , 2. October 31st. 

,5 3. Norember 30th. 

Died March 24th. — Length 105 mm. 

Specimen Mo. 11, 

Placed in ford water from which the oxygen was removed 
by the gradual addition of boiled water. 

Stage 1. October 7th. — Length 112 mm. 

Died March 22nd. „ 120 mm. 

The results of these experiments show, I think, in the first 
place that, in accordance with Mile, de Chaiivin’s observations, 
and coiitraiy to those of Dr. Powers, the Mexican Axolotl will, 
with perhaps a few exceptions, transform into the Ambijstoine 
stage if placed, when about six months old, imder conditions 
which force it to make frequent use of its lungs ; secondl}", that 
starvation, irregular feeding, and temperature have no influence 
on the metamorphosis ; thirdly that, as no change occurs when 
the Axolotl is placed in poorly oxygenated water, owing to the 
fact that it will not under the circumstances rise to the surface 
and make use of its lungs, the quantity of oxygen in the lakes 
of Mexico can have little bearing on the explanation of the 
phenomenon of neoteny ; and lastly, that there is a critical stage 
in the metamorphosis. 
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ISBEX. 

Su^’irestioii as to the Possible Origin of the so-called Tracheal 

■'Lung dll 
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iSuggesiion as to the Possible Origin of the so-called 
Tracheal Limg. 

It is suggested that the tracheal membrane has been developed 
as a device originally contributing to the required ilexibility 
of the tube. The cartilaginous rings being interrupted behind, 
or on one side, permit that the structure be subject to a mucii 
greater pressure, especialh" when bulky morsels are being 
swallowed, than would lie the case were the rings complete. 
The trachea! membrane, being eontiiiuoiis witli the lung, appeal's 
to have affoi'ded a convenient foundation foi* tlie extension of 
pulmonary tissue wlien the need for an increased breatliing 
surface has ai'iseii, oi' when the lung has been encroached upon 
l)y other oi'gans. 

In the Ilydropliida' an increased pulmonary area is I'e^iuii'ed 
])otli to give buoyancy and to enable the sea-snakes to renuiin 
soni€i time beneatli the surface.' The most specialized' species in 
the genus Rydrophis Daiidin, those in tlie group, possess 
a- lung that extends nearly to the vent, and a traciieal lung of 
due proportion. 

In the Aerochoi'dinse, the members of which are of aquatic 
habits, there is also a highly developed tracheal lung. Owing to 
the abnormal size of the heart the respiratory tissue on the 
tracliea. is widely separated from the lung itself. 

In the Yipei’idas the 'elaboration of venom requires a large 
liver. These serpents as a rule have short and thick bodies, and 
the liver invades the region just caudad of the heart. As a 

■ ♦ Coiimnmicated by Br. F.'E. Beupaej), ALA., P.'R.S.j P.AS. ■ ■ 
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result of this tlie crowded pulmonary tissue seeks tlie direr tirm 
of least resistance, 'wliicli is along tlie tracheal membrane. 

Ill recording the position of the riscera it has been loiifirl 
adcaiitageons to adopt the following routine with tlie Tiew of 
correlating the data obtained. The .serial number of the g.-esrro- 
sbege that underlies the anterior tip or the posterior extrrnitj 
of an organ is taken as the external iandniark. This iiiuidjei is 
reduced to a percentage, the total niiuiher of the ventral sliields 
ill the specimen being used as the base. From this procedure 
there results a set of figures wlficli will riiateriall}’ aid in com- 
paring one species witli another or in learning the extent of the 
variation which the individuals of a given form exhiliit. 

It appears tliat whenever a serpent varies widely in nii 
important cliaracter from one of the natur.al groups, a fiirtlier 
investigation regularly results in the iinding of several additional 
structural features that are well worth making a matter of 
record. The single species constituting the family of Xenopeltiche 
may be taken as an illustration of this general statement. 


Some ifoies upon Anatom}/. 

Xenopeltis enicolor Reinliardt. (Text-figs. 77 & 78.) 

Speclraen, Xo. 16750, California Acad. Sci. Singa.pore. 
Female ; total length 480, tail 58 mm. 

Squmui'tmi . — Scales in 15 rows anteriorly, and the same 
posteriorly, an oblique series commencing at one gastrostege 



Teeth of XenopeUis miicohr. 



A. Maxillary bone viewed at a right angle to the outer edge, and showing the 

oblique fashion in which each tooth is set in the jaw. 

B. Profile view of the same teeth, showing* the lateral cutting-edges of tlie cusp. 

C. Palatine ■ tooth viewed from below, and showing a stout and blunt tip wliicli 

exhibits a tendency to assume the arrow-head shape of the cusps. 


terminates at the ninth ventral shield to the rear,' Gastrosteges 
177. Anal divided. Urosteges32 pairs, the second entire. Loreal 
and pneocular absent. Postoculars 2. 'Anterior te'inporals *2, 
posterior 3. ' Siipralabials 8, the fourth and' fifth entering the 
eye. Iiifralabials 9. ' 
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Anaio^ri’i /. — There are two dental characters in this species that, 
are uiiparallelled among the Ophidia. The most striking is tlie 
shape of the individual tooth, and the fact that tlio teeth borne 
on the palatine bone are decidedly the largest. Each tooth is 
set ill the alveolar ridge with the anterior surface dii-ected 
forward and outward at. an angle of 45° with the long a,xis of tlie 
bone. When a tooth is viewed from tlie anterior surface, it 
appears a trifle constricted at the middle ; towards the extremity 
it flares out laterally, and termiijates like a blunt spear-heacl, 
with two cutting- edges that meet at a right angle. When 
viewed from the side, this anterior cutting-edge is seen as a 
narrow, beveled cusp, and from its base the tooth is continued 
backwards as a liorizontal process, the length of which is equal 
to the broad diameter of the tooth. The edges of the cusp and 
the tip of the backward — directed point are covered with brownish 
enamel. 

The hypapophyses are present on the anterior vertebrre and 
absent on the posterior. They have a moderately long base. 

In the writings of Cope this form is credited with posse.^sing 
a coroiioid bone. By Mr. Boulenger, how^ever, it is placed in 
the category of those in which this structure is absent. Two 
specimens have been examined and no vestige of the bone can 
be found. 

The external landmarks of the principal viscera in terms of 
gastrosteges aie as follows : — 


Total number of gastrosteges..... 

177 

100 

Apex of heart 

. 52 

29-4 

Liver, anterior tip 

, 64 

35*1 

,, posterior end 

. 116 

65*3 

Gall-bladder, middle 

. 129 

73 

Kidney, right, anterior tip 

. 146 

82*5 

„ „ posterior end .. 

. 155 


„ left, anterior tip 

. 150 

85 

„ „ posterior end .. 

. 161 


Ileo-cjBcal valve 

. 157 

88*8 


The heart is large, and its position is indicated on tlie tlioraeic 
walls by a distinct bulging. Over the base of the organ there 
are two areas in •which the scales are enlarged ; each areu. is 
triangular, with the base along the edge of the ventrals and tlie 
apex at the upper border of the foiiitli row. In the first row are 
five scales, each of which is one-third larger than tliose before or 
hehind the heart. The scales in the seven dorsal rows are not 
altered. The increase in the diameter of the body over the he«‘i,rt 
is compensated for by an increase in the size of the scales in the 
outer rows, and not by the interpolation of an additional series. 

The tracheal rings are complete from the glottis to the ninth 
gastrostege. From this point the rings are interrupted, and the 

* CVoe., Liz, & Bn. N. Aiiier 900, p. 73L 
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dorsal wall of the trachea is formed by the tracheal, membrane 
which joins the ends of the incomplete rings. From the 9th 
to the 21st gastrostege the ends of the rings are in coii" 
tact and the membrane lies collapsed above them. From this 
point to the base of the heart, the membrane widens and the 
ends of the rings are permanently separated. Dorsal to the 
heart the tracheal membrane winds around to the right side of 


Text-fig. 78. 



Base of the hmgs of JS^enojieUis %nieolor. 

Viewed from below; the object being to display the bridge uniting the two lungs^ 
the termination of the trachea, the long free apex of the left lung, the adherent 
apex of the right lung, with its tiny free tip, and anterior to it the portion of 
the tracheal membrane which is lined internally with pulmonary tissue and is 
bordered by a branch of the pulmonary artery. 

the tube, and 2*5 mm. before the trachea enters the lung it 
becomes lined with pulmonary tissue. The two lungs are 
adherent for a distance of 10 mm., the connecting bridge 
extending from^ the 53rd to; the 57th -gastrostege. ' Vieweii - from 
within,. this -bridge- appears' , as .a septum- lined with alveoli a-nd 
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dividing one lung from tlie oth(?r. Tliere ai-e tA?o perfora-tions 
afibr fling coniiniinicntion lietween the lungs ; the larger, mensniTiig 
2 nini. in difiineter, is at the tei-inination of tlie tra.ehen., Jiiid the 
smaller, ineasuring 1 inm. in diameter, is ne;ir the posterior 
l)order of tlie septum. The tracliea. emls ahrupth" l\ :min, helilnd 
the [vpex of tlie heart, ami on the lower snidave of tlie hridge. 

The right lung extends from tlie 4hth to the 119tli gastrostege. 
Anteriorly, it reacdies 8 mm. hey on d the border of the hia'dge ; 
it is adlierent to the right side of the trachea for tlie distance of 
6 mm., and has a free apex 2 mm. long. Tlie tracliea, ecimniimi- 
cates wdth the long 2‘5 mm. behind the point wliere they join, 

The left lung extends from the 50th to the 77th ga.strostege. 
Aiiterioi'ly it terminaties in an acutely pointed free apex 8 nini. 
long, a.t the level of the aiiriculo- ventricular se|)tiim. Poste- 
rioi'ly the lung terminates in a Idnnt cone, and towai'ds the 
end the walls are a triile tliinner and the alveoli largei*. Tliere 
are two piihnonary veins, ddie right courses along the angular 
ventral liorder of the riglit lung and enters the a.iiterior inferior 
corner of the auricle. Tlie left commences a,t the posterior 
border of tlie liridge and enters tlie posteidor infeiaoi* corner of 
the auricle. Tliis vein is the thicker of the two. It is formed 
of two brandies that arise along the mesial side of eadi lung ; 
the branch from the right lung is the larger, anil it lias frequent 
a,na,stomoses with the light pnlmonary vein. 

The liver extends from the 64th to the llGtli gastrostege. 
There is no trace of segmentation. 

The centre of the gall-hl adder is at tlie 129th gastrostege. 

The right kidney extends from the 146th to tlie lobtli, ami 
the left from the 150tli to the 161st gastrostege. Each is 
semidivided into nine irregular lobes. The riglit kidne}^ is 
supplied by two renal arteries, the anterior entering at tlie 
second and the posterior at the sixth lobe. There is a single 
renal vein lea,ving the anterior tip of the oi‘gan,aiid tliis ])roinptl}’ 
unites with its fellow to form a common trunk. 

Tlie lining of the rectum is smooth. Tlie ileo-ca'cal valve is 
at the 157tli gastrostege. The rectal ea*cum is 9 mm. long, ami 
is directed forwards a.nd lies on the riglit side of the ileum. Its 
walls are thin, and the opening into tlie ciecum is just anterior 
and to the right of tlie valve. Its lumen was oiled with fieeal 
matter, tliongli the ciectim and rectum were empty. 

Along the dorsal ivall of the cloaca there is a longitudinal, 
rounded ridge, which terminates in a papilla 1 mm. in length, 
and at the level of the posterior border of tbe last gastrostege. 
This ridge is formed by the two parallel tubes of tlie completely 
divided vagina ; these terminate in two separate orifices at the 
tip of the papilla. The lining of the vagina is finely and 
longitudinally plicate. According to Cope the vagina in the 
Peropoda is undivided and the walls are nearly or quite smooth, 

^ clL p. 700 . 
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and ill tlie Oolubroidea the organ is bilobate and the walls lia.ve 
deep longitudinal grooves. This form more clovsely resembles the 
latter. 


Cyglocorus lineatus Eeinhardt. 

SpeGimsn. No. 15240. California Acad, Sci. Olongapo, 
Luzon, P.I. Female; total length 505, tail 81 mm. 

Scale-rows 17 anteriorly; the Y row suppressed 
at the 127th gastrostege on the right and the 125th on the left, 
leaving 15 rows which are continuous to the vent. The lasr. 
scale ill the row that is dropped is before an enlarged scale 
in the row below. Anteriorly an oblique series of scales 
starting at one gastrostege terminates at the tenth to the rear. 
Castrosteges 163. Anal entire. Urosteges 41, single. Pne- 
oculars 2, postoculars 2. Anterior temporals 2, posterior 2. 
Siipralabials 8 ; the third to the fifth entering tlie ej^e. Infra- 
labials 9 ; the first to the fifth in contact with the anterior 
geneials. Anterior larger than the posterior geneials. 

Anatomy , — The hypapophyses on the dorsal vertel)ra3 are 
continuons throughout the column. On the vertebra above the 
122iid gas yostege the base of the hypapophysis occupies 
tlie posterior one-third of the centrum ; the apex is horizontally 
truncate, and extends a trifle posterior to the vertical of its 
centrum. The caudal vertebra at the level of the 12th iirostege 
has two triangular hcemapophyses the bases of which occupy t’iie 
posterior half of tlie centrum. The inferior zjgapophj’ses are 
developed as broad ■wing-like plates, P4 mm. long. 

The maxillary bone at the junction of the anterior and middle 
third is bent inwards at an angle of 45^, and the teeth are 
arranged in two groups. The fii’st set consists of 7 teeth tliat 
are mounted on the anterior one-third of the bone ; the first five 
are very small and increase in size posteriorly; the sixth is 
nearly three times the size of the fifth, and the seventh is larger 
still, being ' 1*5 in m. long. These, teeth are inclined backwards. 
The two groups are separated ■ by an interval of 1*5 mm, ' The 
.second set contains . 13 teeth ; the first nine are small and nearly 
e(|ual ; the tenth to the fourteenth increase rapidly until the last 
is twice the size of the ninth. These teeth are' inclined towards 
the median line. The anterior tip of tlie palatine bone readies 
the interval between the fiftli and sixth maxillary teeth ; there 
■are 16 teeth. The pterygoid bone bears 19 teeth; these are on 
a line that is convex externally ; the middle teetli being three 
times as far from their fellows on the opposite bone as are' the 
teetli at the extremes. The dentary bone is also bent iiiwards atj 
an angle of ' 45°, and has the teeth in two groups. The fii*strset 
is, liioiiiited on the in'flexeii ■por*tion of the 'bone, and consists ()f 
6 teeth; the first to fourth gradually increasing in size ; the 
fifth and si,xth strongly enlarged. 'The two groups. are 'separated 
:by an interval which is shorter than the sixth tooth* ' The' second 
set 'Consists -of 17 very small teeth. 
pRoc. Zoom 'Soc.— -1913,' ■Nov XXIX, 
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The external la-nclma,rk.s of the principal viscei*a, in terms of 
gastrosteges ;ire as follows : — 


Total number of gastrosteges . . 

. 174 

100 

Apex of lieart 

37 

21*3 

Liver, anterior tip 

. 44 

25-3 

„ posterior end 

. 96 

55T. 

Gall-bladder 

. 114 

65-3 

Kidney, right, anterior tip 

. 142 

81*8 

„ „ posterior end .. 

, 149 

85*8 

„ left, anterior tip 

. 144 

82*8 

„ „ posterior end 

. 151 

86-8 

I'leo-cax*al valve 

. 154 

88-5 


Tlie trache^al membrane begins at the glottis, and for a, sliort 
distance lies along tlie right side of the tube. Almost imniediately 
it l)roailens, and at gtistrostege 14 it is lined with i*espiratoiy 
tissue. At gastrostege 22 the membrane alters its position so 
tlmt it forms the dorsal instead of the riglit wall of the tra-cihea. 
Well above the apex of the heart the alveoli on the ineinbraiie 
have assumed the same size and shape as those in the lung ; there 
is no ginss difference to indicate the ending of one structui'e and 
tlie beginning of the other. The trachea terminates abruptly 
7 mni. posteriorly to the apex of the heart. There is no rudi- 
mentary lung. Anteriorly the walls of the lung are thick and 
lined for the entire circumference with pnlmonaiy tissue ; 
posteriorly they become thin and terminate in an air-sac. Tlie 
lateral lobes of the liver are distinct. The left lobe is the longer ; 
anteriorly it extends beyond the right lobe 6 mm. and posterioi'ly 
11 mm. There are four transverse fissures on the left lobe near 
the anterior tip, the rest of the organ is smooth. The anterior 
one-third of the rectum is thickly and regularly plicate ; tlie 
posterior two- thirds are irregularly folded. There is no body to 
tlie vagina. The organ is hilaterally divided into two separate 
tubes that open into the dorsal wall of the cloaca, by two separate 
orifices, %vhicb are 2 mm. a,part.' 

-This species is described as having scales 'with apical 
pits, and an eye with a round pupil. Over a dozen .s[)ecirMeiis 
have been studied and the pits cannot be made out. The pupal 
is usually round in the young and frequently vertically ovar in 
the adult. 

Ghrysotelea OEXxiTA Sliaw. 

Bpecknen, ,No. 16707. California Acad. Sci. Cocliin China. 
Female; total length 910, tail 237 mm. 

Srptanieition.—The number of scale-rows on the body, tlie 
sequence in which they become suppressed, and the gastrostege 
level at which they terminate on each side may be thus 
presented': — 

1 7 rows, lY row ends, riglit I37th, left l'36tli gastrostege, leavin • 

15 „ Till „ „ 137tli, „ 138tli 

13 which are coixtiiuioiis to' the vent.., ' 
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ClasfcrDsteges * 22/5 tlie last shield divided. Aiinl entire, 
Urosteges 120 pairs. Supralabials 10 ; the fifth to the seventh 
eiiteriiig tlie eye ; on the rigiib the fourth is reduced and fused 
with the posterior inferior angle of the third. Iiifialaliials 10 on 
tlie left, 11 on the riglit, the additional shield is between the 
corresponding third and fourth. Anterior geiiedals larger than 
the posterior, the right in contact with four and the left wdtli 
live infralabials. Giilar shields in six pairs. 

»?.?/.— Maxillary hone wdth 20 teeth, the posterior three 
with a broad shallow groove ; the five preceding these are 
also grooved but less distinctlyn Palatine bone with 8 teeth, 
increasing in size posteriorly ; the anterior tip of the bone 
reaches to tlie interval between the second and third maxillary 
teeth. Pterygoid bone with 28 teeth. Deiitary hone with 
18 teeth, the anterior enlarged and grooved on tlie external 
quadrant. ' 

In terms of gastrosteges the external landmarks of the viscera 


are as follows; — 

Total number of gastrosteges 227 100 p. cent. 

Apex of heart 58 25*6 

Liver, anterior tip 73 32*2 

„ posterior end 112 49*4 

G:ill-I)l’idde]', centre 232 58*2 

Kidney, right, anterior tip 183 80*8 

,, ,, posterior end 201 89 

„ left, anterior tip 196 86*5 

,, „ posterior end 214 94*2 

Ileo-caycal valve 209 92*2 

Yaginal cornua, base 216 95 


The cartilaginous rings of the trachea are complete from the 
glottis to the angle of the jaw ; from this to their termiiiation 
on the ventral surface of the lung, at the apex of the heart, they 
are interrupted. Tlie traebeal membrane begins with the semi- 
rings ; it is on the right side of the tube, and is continued eaudad 
to the base of the heart. For tlie greater part of its lengtli it 
comprises more than half the circumference of the tube. At 
its termination it becomes continuous with the pulmonary pleura. 
The elasticity of the rings maintains their free ends in close 
apposition, and the membraiie lies in a lax state by the side of 
the trachea. When the windpipe is dilated, the ends of the 
rings are separated and the tracheal membi’aiie becomes a 
fiiiictioiiiiig part of the organ. Under ordinary conditions the 
air passes only through that part of the tube that is formed by 
the semi-rings. Anteriorly the pulmonary tissue begins at ' the 
level of, the auriculo- ventricular septum.' In the. lung it is 
confined strictly to, the dorsal half of. the ciFcumference, 
Postexioiiy it is drawn out .as a, fine streak' from which are sent' 
out transverse septa,; it terminates on the left side of the air-sac, 
at the level of the 79th ventral. ■ Posteriorly the lung is continued 
as a ' iiiembraiious ■ air-sac exactly 'where ,it' ends cannot be 

' 29 *', ''' 
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ascertained. There is a small rnclimentaiy lung, a, mere vesiek^ 
witliout puliiioiiaiy tissue. The anterior tip of tiie liver is not 
divided iiito lateral lobes ; posteriorly the left lobe is about three 
times as tliick as the right, ami is 5 inni. longer. Tlie surface is 
smooth, there ])eii.ig no transverse iissiires. The ileo-ci.eeal vfilvc^ 
is at the 2f)9th gastrostege ; there is no cut-off tube oi* rectal- 
caecum. The lumen of the rectum is longitudinally plicate, with 
faint closely-set transvei'se ridges. The vagina bifurcates at the 
level of the 216th gastrostege, the walls are smooth. 

Habits, -—The observations made by Mr. Shelfoi’d on the aerejil 
locomotion tha.t this serpent indulges in afforded one of the most 
interesting field-notes on a reptile that has been published for 
some time. Attention was drawn to the hinge-lines along tlie 
gastrosteges, and to the habit of retracting the middle section of 
these shields “ so that the snake became deeply concave along the 
ventral surface 'k This serpent has been captured several times 
ill Luzon, and tlie same performance witnessed. If the lung in 
this species bad thick walls for its entire circumference, thiS; 
radical change in the shape of the body could not he so rea-dily 
brought alioiit. On the contrary, it is so modified that when 
subject to ventral pressure it merely has the lower membranous 
wall stove in and no serious interference with respiration takes 
place, 

Crotalus confluentus Say. 

Specime-n. Field No. 8208. U.S. ISTafi. Mus. Mt. Tamilpais, 
alt. 650 M., California. Female; total length 460, tail 45 mm. 

Squmiation . — The number of scale-rows on the body, the 
sec| lienee in which they become suppressed, and the gastrostege 
level at’ which they terminate on each side may be thus 
presented : — 

25 rows, YI row ends, right lOSth, left IGOtii gastrostege, leaving : 
23 „ Y „ „ „ 123rd, „ 124th"' „ „ 

21 „ YIII „ „ „ 165th, „ 162iid 

20 „ X „ intermittent between 124th and IGStli „ 

19 „ which are continuous to the vent. 

Yentrals 174. Anal entire. LTrosteges 21 entire, the first 
and last three paired. Prseoculars 2, siiboculars 2, postoeulars 4. 
Siipralabials 14 on the right, 13 on the left side; the reduced 
count clue to the fusion of the fourth and fifth shields. 

Anatomy, — The external landmarks of the principal viscera in 
terms of gastrosteges are as follows : — 

Total mimber of gastrosteges ... 174 100 p. cent. 

Apex of heart ■ 70 40‘2'' 

Liver, anterior tip 70 40*2 

posterior end 109 62' 5 

* “A Note on ‘ Flying ’ Snalies,” P. Z. S. 1906, p, 227. ■ ' 
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KidneVj right, anterior tip 144 82-8 p. cent. 

„ „ posterior end ... 163 

,, left, anterior tip 146 84 

„ „ posterior end ... 1(56 

Yagiiia, apex _ 164 99*2 

The cartilaginous rings of the trachea are comp)Iete from the 
glottis to the 6th gastrostege. At this point the ti*acheal 
membrane begins on tlie dorsal quadrant of the tube. Almost 
iiinnediately, while still verY narrow, it acquires pnlmonary 
tissue, this rapidly increases and becomes contiiiiioiis witii tlie 
lung. The seioi-rings extend along the ventral surface of the 
trachea ; viewed from within they a]:>peai’ as a narrow gutter ; they 
terminate 15 mm. caudad from the apex of the heart. The walls 
of the lung posterior to the heart have a veiy tliiii lining of 
pulmonary tissue ; the alveoli a, re large and shallow in conti/ast 
wdtii those ill the trachea, wliich are small, thick, and superimposed. 
In other words, the area of the respiratory tissue in the lung is 
iniicli less than it is in the trachea. The liver is deeply divided 
into a right and left lobe, and these are partially divided by 
shallow and transverse fissures. Anteriorly the left lobe is thick 
and rounded, extending three gastro.steges beyond tlie right, and 
overlapping tlie apex of the heart by 1 mm. The peritoneum 
covering the liver and the abdominal walls is pigmented, the 
remainder is plain. The vagina is short, it, extends over 10 
gastrosteges, and is biloba,te. The cornua are adherent to each, 
other at the base for a distaiice of T5 min. Externally each 
horn gives the appearance of being comp>osed of two adherent 
tubes, with the oviduct entering the outer. The lining is 
smooth, and is throwm into several longitudinal folds ; two of 
these are larger rhaii the rest, and their free edges nearly 
touching tend to divide the lumen of each horn into an inner 
and an outer compartment. 

The Intromittent O^^gcm, 

Foh/odontopMs hivittrMios Boulenger. — The hemipeiiis is iin- 
clivided and the sulcus simple. The base is plicate and is followed 
by a spinous zone 4 mm. in length. The spines are about ten in 
number ; there are two placed opposite to the sulcus that are 
much enlarged, being 2*5 mm. in lengtli. The distal 6*5 mm. of 
the organ is calyeulate. The ca],jces a^re very small a-nd tbeir 
borders bear numerous minute spines. The calyces at the border 
of the spinous zone and at the tip are enlarged, the latter have 
simple borders. 

Ill Cope's classification the enlarged basal hooks place this' form 
in the Natricinje. The occuri-ence of these hooks with a calyciilata 
apex represents a divergence in, the direction of the Oolubriiiae.,' 

Tropidonotus rikeMri Boie.----The'hemipenis and the' siileus 
spermaticus' are undivided. The ■ organ is densely spinous; tliose. 
on the middle' are a trifie'the larger, diminishing in, size towards 



424 


SURGZOX 3 . C. TIJOMPSON ON THE 


tlie j'ipex aiid the base. There are a few eohirgefl liMsal books 
situated close to the sulcus, oue beiug oil one side niid four on 
the other; of tliese four the oue nearest the base is double tlie 
size of any of tlie otliers. The tip of tlie orga/ii is roiinded a, mi 
sinootii, and the line of demarcation between the bare and the 
spinous areas is sharp. On eitlier side of tiie sniooth area at tlie 
tip, there are mounted two apical papilla^, which a.re one-foiirtli 
the length of tlie body of the organ. Eacli papilla is spinous for 
threeh'ourtlis of its circumference, the inner quadrant being 
smooth and continuous with the spineless a,rea at tlie tip. 

Terrnina] pfipilhe similar to those in this sp>ecies ai-e of coin- 
paratively rare occuiTence. Gope has reported tlieiii in the geiiiis 
Olkfodon Boie, and in the three following species : Trojndirnotus 
trittatus Liniufius, Ischnognailms Hallowell, and (kd’uher 

Iielence Daudiii. Each of these has been set apa,rt I’y Cope as 
tlie tjp® genus, established on the ground that the 

iiitroniittent organ differed widely fmm the type prevailing 
among the nearest allies. T. mbaluri in this res|,)ect is cleaidy 
sepai’ated from the Far Eastern icpresentatives of the genus. 
These have been placed in the genus Bothrodyies by Cope, and 
are characterized by having the organ furcate. The oigtin in 
vlhakari most closely resembles that found in Iscknogruitlms 
lineatus Haliowmll, and the figure given by Cope* of this 
species shows that it differs horn vihalriri in the one detail of 
being less completely covereel with spines. Furthermore, this 
serpent is of precisely tlie same mild -actioned and fearless nature 
that is characteristic of the species of In this it 
offers a marked contrast with the Far Eastern members of the 
genus Tropidonot’us. Over a dozen 'species of tbe.se have been 
captured and every one sliowed a nervous, irritable, and snappy 
disposition. 

To allow this species to remam in a complex genus like 
TropidonotuSj after it has been found to differ so radically, is not 
good taxonomy. On the other hand, to chronicle pi'onrptly each 
new anatomical discovery under a new generic cfiption does not 
materially, aid' our studies. It is I'telieved that the dileinma. can 
be overcome for tl,ie time being by stilctly ad],!ering to tlie 
nonienclatiire contained in the ‘ Catalogue of Snakes in the 
British Museum/ and at the same time by registe,ring a pro- 
visional new generic term. This new term is not to become 
'CiiiTeiit until the entire group to which it belongs has been 
re-exainiiied from the standpoint of comparative anatomy. 

With this understamling it is suggested that the new genus 
Ilehms lie established for TropidonoUis vihahari Boie, the salient 
character distinguishing it from all species of Twpulonoius 
being the densely spinous and undivided heniipenis, bearing tW'O, 
long apical papilhe. ' ^ ■ 

Ilelicops ' iingnlaiiis Linnaeus. — The total length of the hemi- 
peiiis is 42 mm., pit is divided into two . quadripenes, the length' 

* Oj,>. pb XX. %. 12. 



ANATOMV" OF THE OPHIDIA. 


425 


of ea.cli being 10 iiiin. The quadripenis is calyciilate, a,iid tlie 
cells are arranged in seven rows that trend obliquely forwa.rd 
from the sulcus. Tiie distal half of the bod}’ of the heinipeiiis is 
spinous : opposite to the sulcus there is a septal fold. Tlie 
proximal half is plicate. At the border- of the spinous iirea. and 
close to the sulcus there are two round, flat-topped, and gristie- 
like- papilljB ; these are closely set and one is distal to the other. 
The sulcus is divided at a point 12 mni. from the base, this is 
well witliiii the plicate ai*ea. 

Mr. Rosen ^ writes that the hypapophyses are absent from the 
posterior vertebrfe in //. modestus Giintlier and H. hopardiwm 
Sclilegel. In this species they are well developed throughout, 
one occurring even on the last dorsal vertebra, 

Ci/clocoriis lineatLis Reinhardt. — The hemipenis is of extreme 
lengtli and slenderness, being 38 mm. long and 2 mm. in diameter. 
It is not divided and the sulcus is simple. The base for the 
distance of 4 mill, is plicate; the remainder of the organ, even 
to the tip, is spinous. Towards the tip there are three slightly 
elevated longitudinal ridges, one 8 mm., the others 5 mm. in 
length. The spines are nearly uniform in size, being about 
*3 mm. to *4 mm. long. Each is mounted on a broad ileshy Ixise, 
and is slightly recurved. When the walls are stretched the 
spines are seen to be ari-anged in longitudinal series. 

S^nlotes p'uUat-us Linn^iis, — The structure in this species is 
one of the most complicated recorded. The total length of the 
hemipenis from the base to the insertion of the retractor muscle 
is 77 mm. The organ and sulcus spermaticiis are undivided, 
Fi'om tlie base to the 20 mm. point are longitudinal plications ; 
the folds are thick, at first straight, later becoming wavy. From 
the 20 mill, to the 38 mm. point it is densely beset with stout, 
blunt spines, each of w’hich is about 2’5 mm. long. From the 
38 mm, to the 54 mm. point on each side of tlie sulcus are rcnvs 
of flounces, these trend obliquely forward and acquire partitions 
wdiich convert them into row’s of calyciili ; the cells of these 
calyciili increase rapidly in size, the largest being situated 
opposite to the sulcus. On each side of the sulcus at the 60 mm. 
point are two thick flaps 10 mm. long ; these are in the longi- 
tudinal plane, hang free in the lumen of the organ, and ai’e 
covered wnth small regular ruches. Betw’een one of these flapvS 
and the sulcus there is a thin membraneous septum 20 lom. long, 
parallel to the sulcus, and hanging free in the lumen. Towards 
the extremity of the organ the calyculi change to irregiilar 
floiinces ; these in turn are converted at the extreme tip ■ into 
minute frills. 

United' States Fislieries Steamer * Albatross 
Saiisallto, California, April 1st, 1913. 


* 'Ann. jls^at. Hist. (7) xv. 1905, pp. 170-171, fig. 1. 
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I. Historical Account. 

It is perhaps not generally recognized in this coniitry that, 
nnder certain circuiustances, Polyzoa may be of great economic 
importance. But it has long been known to those interested m 
the subject, particulaiiy in Germany, Holland, Belgium, and the 
United States, that a group of organivSina, among which certain 
Polyzoa play a leading part, may flourish in the pipes of water- 
works wliich are not provided with an efficient filtering apparatus, 
to such an extent as to give rise to the most seiious iuGonvenience, 
and may indeed finally throw the whole system out of gear. It 
is the object of this paper to showr, by means of exa/mples wliich 
have come under my notice during the last two or tliree yeaiks, 
that this country is by no means exempt from the risks which 
have been experienced in various places abroad. 

The first important contribution to the subject W5as an ex- 
tremely interesting paper by Ivraepelin (85), publislied iindei' iilio 
title! of “Die Fauna dei" Hamburger Wasserleitung’^ ; although, 
ns'' Kraepelin himself points out, a list of 18 species of anifiials 
..■from the pipes of the same woter-siipply ha(,l lieen irabhshed 
By; Petersen some 'nine years earlier. The occurrence of such 
.'Organisms as AseMus .and Gammartis in the 'water supplied to 
. houses in Hambiu'g'xvas no rare event in that city; while' the 
pipes were' frequently choked by- Eels, “Leitungs'inoos.” arid 
other organisLn..s.'.. 'Kraepelin undeitook' a biological i'uvestigntion 
of the subject, influenced paitly by the hope of fl ruling blind 
'Crustacea,. among- the inhabitan'ts of the water-pipes, to wdiich 

t [III tiew of the difference of opinion as to whether this Phylum should he called 
Polyzoa OF Biyozoa (see Proe. Linn. Soc. 1911, p. 61), I have accepted the preference 
of the anthor.—EnixoE.] 

fl* Published hy permission of the Trastees of the British Museum, 

'■ J.y'Por expk.nati'on of the Plates see 'p.' 456. 
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light l:ia,d, of course, no access; and by the fiiitlier consideration 
tlia,t he iiiigiit be a]:)le to detect some modihcations of striiCtiire, 
as compared with the ordinary inhabitants of tlie El'fje, in the 
aniiiiais which were living under these uniisiia] coiidibioiis. 
Although the I'esults of the investigation were not of tlie irit ui/e 
wdiich he liad anticipated as possible, tliey were nevertheless -very 
surprising ; since he was able to demonstrate that some fifty 
genera of aniinals occurred, often in enormous numl)ei*s, in the 
system. The examination was made witli tlie assistance of a 
specialh" devised piece of apparatus which was screwed on to 
various parts of the water-mains. A column of * water was 
allow’ed to escape tli rough this arrangement, and the animals 
whicli were contained in it were filtered off. The results obtained 
were very uniform, in wdiatev'er part of the system the apparatus 
was used, so that it became clea.i* that the orga.nisnis found were 
not merely a fortuitous collection of individuals which had acei- 
dentally been introduced into the suppi)", but were, on the 
contrary, perfectly normal constituents of a definite fauna in- 
habiting the water-pipes under a pressure of 2|~5;j atmospheres* 
Among these organisms a conspicuous, and usually tlie greater, 
part consisted of large masses of what had become known to the 
workmen as Leitungsmoos ” — a mass of entangled tubes whicli 
belonged principally to Polyzoa of the genera FrederwelUc^ Flwma^ 
ieMa and PahicUcella^ but partly to the well-known Hydroid 
CordyloiAora. Sponges {EphydaUa fiaviatUk ancl SpongiUa 
kicustris) were frequently found. Colourless forms of Hydra 
■were discovered ; but, as might have been expected, iZ. virklis 
appeared to be completely absent. Several species of Freshwater 
Oligocluetes 'were recorded, as well as “ almost incredibly large 
numbers’’ of Leeches (Oiossiphoiiia aiid MephMk^ Parasitic 
worms were represented by found in large 

numbers, in its larval condition, in Asellus; and, in its adult 
condition, apparently derived from Eels. Among the Polyzoa 
the *'■ mossy ” appearance of the masses of tubes above alluded to 
was generally due to Fredericella sultana, Tmees oi F(dtidicella 
arUctdaia were general iy found : while PluniafeUa was repi'esented 
principally by a form described l\y Ivraepeliii, as P. princeps, var. 
muscosa, and, by the Alcyonelloid P, Jungosa. ■ Almost every 
sample contained hundreds, or indeed thousands, of jisellus 
afiuaimiSj wiiicli were found creeping over the Polyzoa “ in ugly 
■crowd s.“ The Freshwater Shrimp, Gmmnarns pidex, was^" some- 
what less numerous, while various forms of Cladocera, Copepoda, 
and^Ostracoda were nearly ■alw^ays present. Heamder [Pahm'nmij 
squillatmd Mysis chamceleon w-ere represen ted, by single 'finds. ./A 
small water-mite and a few Dipterous larvse and pupje w-ere rarely 
met with;, , , 

Among Molluscs the commonest species; was' 
morplia ; hut' Bitkyma tentuculata was' freq'uent,' and' other,,, fresh-, 
watei‘ geneiU” — PM/smyLvmnma, Plmiorhk, 'Aneyl^my and, Pphmrmm. 
{Cydas)— were also ,dis'Covered,;’. while,'; Petersen' had' ;,p,reyiously 
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recorded Vi/cipara aiicl ihiio. f^ii:us5ini'i;i!is 

and a l^einertine (^Tetrasiemma) were also foiiiid, olbla) i'l>e 
.iiietliod €011 ployed for collecting the samples was n<.tt well 
for the discovery of the svnalier organisms. Rotifers ;i:nd 1 md isoidn, 
[Vorticella^ Sieiiior^ Farmiecvmn^ and Acmeta) were^ J^uY-'ovei'y 
discovered . 

Even idle Yertebrates were not unrepresented in this aniaiark’- 
able fauna. The Eel, up to a foot in length, was coiniri«0‘Hi.. As 
nii-uiy as six individuals were sometimes present in one s triple, 
and ICiaepelin estimated that there must have be 'em suaiiy 
tliousaiiicls in the system. Otlier fishes were less tLiiiirieii’<s)us ; 
lint the Stickleback (Gasterosteus acideatus) was oecsi.'si'O'Ually 
found ; and on one occasion a Biii*bot (Lota xulgaTii)^ lU fi^tCit in 
lengtli, was discovered. A ycning Flounder, severa.1 €eid:ik:m(d:;res 
long, was found in company with the Prawn [Leaud-iyr] aibove 
aiinded to* 

Siinnnariziiig his observations, Ivraepelin points out i the 
coiistitiieuts of the fatma of the Avater-pipes consist rdmosl) irjudu- 
sively of forms which feed either on detiitus or on one imithier ; 
that in the absence of ordinary green plants, forms which feed on 
tliese are absent ; while animals like insects, Avbicli x'eqiiirft n.ttcess 
to air, are also absent. For the species which had succe cited in 
adapting themselves to their novel environment tlie conditions 
were, on the contraiy, exceptionally favourable, and imieed : 3 te)ore 
favourable than those found normally in Nature, Some ol the 
factors specially alluded to, in this connexion, were th^ absence 
of carnivorous insects, and the existence of large surfaces ss id table 
for the attachment of sessile aniimals. 

Kraepelin proceeds to consider the ultimate source of hlii'i food 
of the itipe-faima ; and he points out that this must of 

the mici'oscopic organisms and other detritus introduced ii:to the 
system by the constant fiow of water from the Elbe. Tli&siJjsouce 
of any filtering arrangements, at that time, alloAved tl i ese ]W:ti 
to enter without hindrance. In working up these material Is ir.ito 
new organic substances the Polyzoa played a part of prcvcniiiient 
importance; particularly since these animals formeci so Jeoyi^ a 
proportion of the entire fauna. The carnivorous aniroir-ls rn^iarr- 
allj depended for tlieir supply of food on the organism whicli 
Avere able to make use of the microscopic detritus. ErviApiolirx 
accordingly a.rrived at tlie perfectly legitimate coiiclnsiou Ilui„t if 
tlie food'Supply Avere to be cut off by the introduction of an 
efficient filtering arrangement, the pipe-fauna avouIcI before) long 
die out.' The soundness of this conclusion Avas amply demon- 
strated by the cessation of the trouble at Hamburg onx t,Iie 
introdnetion of the remedy suggested ; while the experiMUXco of 
Y'ateiv Engineers in many other pdaces has been of a' shmlar 
^ nature. 

. The^ presence , of Polyzoa in water-pipes is, however, iinb' ' an 
iinriiixed evil ; since, as has been pointed out by sevei'al ohset'Wivs, 
if floating organisms .exist in the waitei*, the Polyzoa serve' the 
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purpose of removing imiuy of them. But any gooil t.Ley moy do 
ill tills way is more than connterha.lanced hy other i neon \'eiie aces. 
One of the most olivions of these is the diminution of tlie calibre 
of tlie wa,t.er-pipes, which may take pln.ce to such an esteiib ms 
seriously to interfere witli the circulation. Tims Keinna (99. 
p. 46) mentions a case which liad come under his own oliservation 
of a pipe 60 cm. (a.bont 24 inches) in diainetei*, wliicli was en- 
circled, on its inner side, hy a layer of Polyzoa 15 cm. (6 inches) 
in thickness. It has further been foiiiid by AYater Eng-ineers 
wlio have been confronted with this difficnlty that, as the Polyzoa 
disintegrate, masses of the tubes are torn off from the walls of 
the pipes and pass into the circulation. They thus pass to the 
smaller pipes of the domestic supply, where they give endless 
trouble by choking the balhtaps and strainers of the meters to 
such an extent as to stop the supply of water. 

Tiiese are, however, hy no means the only trouliles winch 
result from the presence of Polyzoa. and other organisms in tlie 
\vater-supply. It is the liabit of Freshwater Polyzoa, in tliese 
latitudes at least and in the sta.te of nature, to die towai’ds the 
approach of winter. There is evidence that even in the sheltered 
conditions under which they live in water-pipes protected from 
the weather, they are not entirely insensible to seasons ; altlioiigli 
it may be noted that Kraepeiin (85, p. 12) points out that many 
of the constituents of the pipe-fauna were found, in the depth of 
■winter, at a time wdien the water containing organisms living in 
exposed places was covered with ice and snow, in a condition 
differing but slightly from that in wliich he had found tlieni in 
the summer. But he adds that the polypides of Plimiafella were 
all dead at this time (December), although in March the hiber- 
nacula of Paluclicella wmre splitting (as a preliminary to germina.- 
tion), and the statoblast-^ embryos '” of P\edericeUa were already 
escaping from their shells. Owing to the death of the polypides 
of the Polyzoa, at the approach of winter, a certain amount of 
decomposition of organic material naturally occurs. Tins sets up 
further troubles, partly by tainting the w’a,tei‘ a.nd pa.rtly by pro- 
viding inateilal which encourages the growTh of Bacteria . The 
tainting of the wmter, wdiieli ma.y be due to a cou'j bination of 
these two fa.ctors, is sometimes very serious. Thus De Airies (90, 
p. 38) records a case of this kind in winch even horses woiihi 
not drink the water. 

It is not my purpose to discuss the flora of the filtering- beds 
and wmter-pipes— a subject of grea.t biological interest with 
which I do not feel myself competent to deal — but it is neces- 
sary to refer to an illuminating study of this question wliicli was 
iimde, in 1890, by Hugo De Tries, in the memoir Just refei'red 
to. The tow’ll of Botterdam is supplied by w’ater from the Alaas. 
The waterworks w'ere established in 1874, and at first gave no 
trouble. In the spring of 1877 serious difficulties began to he 
experienced as the result of a sudden invasion of 
Bacteria,” .and in particular of a ..form, described ' by De .■ V.ries 



430 


DR. S. F. llAllMEil ON THIS 


as Ch^eiiofJirm Klllmlcma (=(7. C^olm). A sc-ieutiiiic 

Ooiimiissioii was sippointed to investigate tlie ma,tte:r ; and iJie 
nieiiioir cited Avas the result. The Bacteria in question , wiu(d,i 
grow associated in long iilainents, Nourish in tli<? prctsence of ii’on 
ill solution in the water. Uridei* these conditions, and when, pro- 
vided Avith the requisite organic matter, tliej dejiosit tlie iro.n, in 
a,Ti insoluble form, in tlie sheath Avhich forms tlie outer part of 
the filament. Where they are present in sufficient nninbers 
they then flake o.ffi the inside of the pipes in masses Avhich pass 
into the circulation and are delivered with the water into the 
domestic supply, Avhere they cause great annoyance. This I'esult 
may become a serious calamity by I’endeiing the Ava.ter extremely 
unpleasant for domestic use, and completely nnusalile foi* nmny 
inclustrial purposes (De Vries, 90, p. 9). The remains of animals 
find plants Arliicli have died in the pipes are said to provide 
tlie organic matter winch is required hy tlie Iron-Bficteria. The 
growth of these organisms is commonly associated witli the 
formation of a hard deposit on the inner sides of the pipes; 
and this may give rise to serious trouble by reducing tlie flow 
of water, 

I am indebted to my colleague Mr. A. Gepp, of the Botanical 
Department of the British Museum, for calling iiiy attention to 
some of tile special points of interest in connexion Avith Iron- 
Bacteria. A good general account of the subject may be found 
in De Vries’ memoir and in the woihs of Lafar (98, 04), while 
an extensive bibliography is given on pp. 90-92 of one of 
Iveiiiim^s memoirs (06). One of the special points of interest in 
this connexion is the theory, first brought foiward by Winogradsky, 
that the Iron-Bacteria take up iron in solution in the ferrous state 
and obtain their energy by oxidizing it to the ferric state, wliicli 
appears in the form of iron-rust deposited in the sheaths of tlie 
filaments. The theory has been criticised by some of tlie more 
recent workers, as by Molisch, Avho claims to liave kept Iron- 
Bacteria for several generations in iron-free solutions. It lias 
been suggested that the deposit of iron-rust in the sheath of 
Ckenotlirb: and other forms is of the same general nature as the 
appearance of silica in the cell- Avail of a, Diatom : and that it has 
not the physiological signifi,cance Avhich aa^hs attrilmted to it liy 
Winogradsky. But Avhatever the nature of the process may lie, 
the peculiar propeity possessed by these Bacteria of depositing 
iron in the ferric state is a matter of the utmost practical, 
importance to Water Engineers. ■ ' 

The removal of the pipe- fauna, or the establishment of condi- 
tions under AAdiich a fauna of this kind cannot efibct an entrance, 
appears to be of great importance in preventing the groAvth of 
Iron-Bactei’ia. As De Vries pointed out, these organisms require 
organic matter, Avhich is supplied to them in abundance, in un- 
liltered Avatery by the disintegration of the constituents of the 
pipe-fauna.. An instructive ' case, which a,ppears to be of this 
nature, is discussed ' by Kemna in his account of the ' troubles 
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W'liicli liawe l:)eeR experienced at Liverpool. Jn order fco increase 
tlie siip|_;)ly of this city a dam was constructed at Tjnaiy, in 
'Wales. Filters were installed at Oswestry, tliirty kilouietres 
from tlie dam ; a.ml the water TYa,s then carried for alDoiit twice 
tint distance to Liverpool. In this latter part of the S3’stein no 
ditiiculties ha>ve been experienced ; but in the part wbicli cai*ries 
the water from Lake Vyrny to the filters, constant trouble has 
been caused by the formation of a iniicilaginous layer whicli 
seriously reduces the calibre of tlie pipes. In the deposit thus 
formed Keinna states (05, p. 78) that lie has found Crenoihrix, 
one of the Iron -Bacteria. 

Although De Yries was principally concerned with the study 
of Crenotkrix, he did not i‘estxdct himself to the consideration 
of the flora of the system. He points out (pp. 34, 35), as the 
result of his observations, that the fauna in the IbOtterdaui 
water-pipes is closely similar to that which had been found by 
Kraepelin at Hamburg. Among the organisms thus recorded, 
(Jorchjlophora, Faludlcella, and two forms of “ Fliimatella ’’ [on© 
of wliicli may have been Fredericella^ %vere important con- 
stituents. Here, as at Hamburg, deficient filtration was the 
real cause of the trouble. In parts of the system where the 
conditions were favourable, owing to faulty construction of the 
filters, some of the animals occurred in astonishing profusion. 
I may refer specially to certain Orustacea {Aselkcs and Gam- 
ma7^ics), which were found in almost incredible numhers. This 
is brought out sufficiently clearly by the observation recorded on 
p. 65 of the memoir cited, that the bottom of one of the filters 
wi?s found to be coated by a continuous layer, of almost the 
thickness of a finger, of the f feces of A while the animals 
themselves occurred in “ countless millions ’’ ! 

De Tries’ memoir gives references to other cases of water- 
works which have at various times suffered seiiously from the 
occurrence of Iron -Bacteria or an unduly rich fauna, or both 
combined. Among these I may mention the Berlin ^vater- 
calamity/’ in 1878 onwards, which was completely cured by the 
introduction of sand-filtration in 1883 (pp. 9, 14, 15, 37) ; 
Philadelphia (p. 35) ; and Lille (p. 37). Further information 
with regard to cases which ha.ve occiiiTed in America is given by 
"Whipple (10), who mentions Boston, where Polyzoa, especially 
Fredericdla and Plumatella^ were the most important constituents 
of the fauna. Other cases recorded are Brooklyn (p. 169) and 
Henderson, N.C, (p. 123), In addition to the genera of Polyzoa 
which have already been mentioned as occurring in drinking- 
watei^ Whipple gives and 

There is some reason to believe that the Corporation of Man- 
chester has suftered from troubles of a similar nature to those 
experienced at Hamburg and Rotterdam. Hickson (04, p. 675) 
has stated that, two years before the date of jiis Address, the 
mains had' become partially blocked, by the growth of' air organism: 
which wms described as a “ moss,” 'but which Hickson had the 
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opportunity of inspecting and tlius satisfied liimsolf that it was 
really composed of Polyzoa. 700 tons of this ‘^inoss” are said 
to liawe been removed from tiie maius l:)y an. expensive a,nd 
laborious process ; but the subject was not investigated biitlugi- 
eallVj aiui I have been unable to a,scei*ta.in aiiytiiing inoia^ with 
rega.rd to the subsecjueiit history of this case. 

At Paris {ef. Kemna, 05, p. 26) the Molluscan fauna of the 
water-pipes was investigated by Locard, who recorded 44 species, 
belonging to 13 genera. 

At Ypres, in Belgium (Kemna, 05, p. 63), a quantity of sliells, 
with masses of Polyzoa and innumerable Infusoria, could easily be 
ol.>tiiined l)y opening a hydrant in the streets. 

]\;tr. S. ( 3 . Chapman, M.Iiist.C.E., the Water Engineer to tlie 
Eorougb of Torquay, to whose kindness I a.m indebted for iinieh 
inforniation on tlie subject of waterworks, is pre|]f:u-ing a papei* in 
wbicli be proposes to give an account of tiie troubles wliieli have 
been expeiienced in the district supplied by tlie system under In’s 
own cliarge, and of the result of the enquiries wliidi lie lias made 
of the Engineers of other waterworks, at home and abroad. dTiis 
paper is expected to appear in the ^ Triuisaetions of tlie Institu- 
tion of Water Engineers.’ I believe I am right in saying that it 
will contain valuable infonnation tending to prove the cori'cct- 
iiess of the view, wdiich is held by nearly everyone wlio ba,s studied 
the subject, tliat the tioubles which are caused Iw tlie oijcuiTonce 
of a I'icb pipe-fa, una can be got rid of by the introduction of an 
efficient system of filtration. 

Enough has lieen said to show that the occurrence of conditions 
favourable to the growth of Polyzoa and other organisms in tlie 
pipes of a water-supply is not a matter to be treated lightly. A 
study of the literature shows, moreover, tlm,t the Biology of 
waterworks is a subject of great complexity and of very speda,! 
scientific interest. An excellent general account of the probleins 
involved has been given by Dr. A. Kemna, (99, 05), who speaks 
with speciid authority since, in addition to his scientific qualifiea-* 
tions, lie has had the advantage of being tlie Manager of an 
important Water- Com pa which supplies the town of Aritwer|a 
As tlie sulijeet is one wliich, has not attracted inucli attention in 
Zoological literature, I may periia.}>s be excused for adding a few 
remarks, based principally on Kemna s account (05), on the 
subject of sand-ffitration, which is so closely connected with tlie 
practical side of the question. 

The introduction of sand-filters was due to James Bimpson, 
Engineer to the Chelsea Company, who gave evidence on the 
subject before a Eoyal Commission on the Water-Supply of 
London in 1827-1828, and before a Committee of the House 
of Coiiiinons in 1828. Kemna comments (p. 109) on the fact 
that although Simpson’s views on the theory of sand-filtration 
were not altogether sound, he nevertheless succeeded at his 
first attempt in ' introducing a system which has ,iiot been 
materially improved on since. ' . , 
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In tliis S3’'stei'n the ^Yater is introduced into shallow filtering- 
]:)ei:ls, wiiicii jxre of large siiperhcial ai-ea and Imve ti ot 

sand through which the water passes before it is admitted to the 
pipes. The eitieieiicy of the filter does not depend on a iiiecliaiiical,, 
straining action of the sand, but is a biological process, princi- 
pally confined to the surface-layer of the sand. In this laj'er 
grows an abundant flora, consisting of Alga? and Bacteria; and 
the beneficial action is the result mainly of the presence of 
Diatoms. By means of the slimy or gelatinous investment 
formed by these organisms, the intervals between the sand- 
grains are filled up, thus increasing the effective ness of the 
filter as a strainer ; while the surface-film of living organisms has 
a very marked effect in reducing the number of Bacteiia, and 
probal)ly affects the character of the water in other w^ays. As 
the filter continues in aetion, the number of organisms in its 
floor increases and the surface-film grows in thickness in a corre- 
sponding proportion. The filtering surface also tends to become 
choked by the accumulation of detritus which has been strained 
off, until from these causes it ceases to transmit the water so fast 
as is necessary. The filter then has to be put out of action and 
tlie surface-film must be removed. The film has to be allowed to 
i^-form for two or three clays before the filter is in a condition 
to l)e used once more. 

The organisms which are of importance in the filtering process 
undergo seasonal variations. Thus at one time of year Kemna 
finds that one species of Diatom is dominant, while at aiiotlier 
time the effectiveness of the layer depends on some other species 
or group of species. Tlie filter thus needs constant observation, 
since it may readily get out of working order. An interesting- 
case is recorded by Kemna (99, p, 48), who found tliat Dipterous 
iarvm {Clmwwmus) may have an important practical effect. In 
the observation alluded to, the surface-film was inhabited by 
numerous larvie, which were living in tubes constructed out 
of sand-grains. So long as the larvae- inhabited their tubes the 
filter worked well. But when they left the surface-film in or<ler 
to undergo their metamorphosis, tlieir empty tubes formed a 
number of perforations wliicli were naturally not closed by 
Diatoms, etc., and tlie filter then ceased to work jiroperly. 
Information that the insects were undergoing their meta- 
morphosis was given by the appearance of Swmllows circling 
round the filters in order to feed on the emerging Diptera. On 
noticing this indication the filter was put out of use and given 
three days’ rest, during which the holes left by the emergence 
of the Ghlrono^rms became closed by a new growth of the 
surface-film, 

Tiie practical impoitance of sand -filtration is well bmiight out 
by the facts which are cited by Kemna in the two memoirs 
already referred to. One of the -most instructive cases is the 
history of the Hamburg Waterw-orks during the 'years which 
preceded ' Kraepeli ids, investigation' of^ the pipe-fauna.,' In ,1842 
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a disastrous fire destroyed a large part of the city of Ila/mhiirg. 
including the buildings wliich contained tlie maciiiuery of He'\"erai 
di„stributioiis of water. The Municipality tliereupon took ovei 
tlie supply of water; and it is satisfactory to learn tliat tlie 
English Engineer, Lindley, who is described as tlie aiitiior of tlie 
project, insisted, on having an installation of sand-lilters. Ikirtly 
owing to linancial difficulties, and partly in consequence of tlie 
olijections raised by the nianufacturers and vendors of domestic 
filters, Liiidley’s recommendation was not followed for many 
years. At last, however, the difficulties were overcome, and tlie 
construction of filters, which were to be completed in 1894, ba,d 
conniienced in 1890. Shortly after this date the water taken 
from the Elbe became contaminated by a temporary encampment 
of Russian emigrants, and cholera broke out in August 1892, 
before the completion of the new works. This epidemic, wliich 
claimed 10,000 victims, was clearly traced to the defect in tlie 
water-supply, since the neighbouring town of !Altona, whicli took 
its water from the same source but filtered it before using it, 
reoiained iiiiafFected. The cases which actually occurred in 
Altona were traced to the use of Hamburg water ; while blocks 
of houses in Hamburg which were supplied from Altona escaped 
infection. Mr. S. C. Oiiapmaii informs me that he has heard 
from Professor Kraepelin that the introduction of filtration, 
‘‘through extensive gravel-beds,” was almost immediately suc- 
cessful at Hamburg; the pipe-fauna dying from starvation in 
the course of a few months after the installation of the filters. 

It might naturally be anticipated that the conditions in the 
reservoirs and filter-beds (in the layer of water above the sand) 
would be favourable for the growth of numerous freshwater 
organisms. These are the sources from whicli the pipes may 
become colonised, if not protected by filters ; and it is tlius of 
interest to notice that the facts are in accordance with expectation. 
A case of this kind is i-ecorded by Hickson (04, p. 675), where 
great trouble was caused in the supply of tlie town of Eurnley 
by the occurrence of enormous numbers of Zmincea peregra 
ill the Heekiiest reservoir. Aii even more' striking instance is 
described by Keiiina (99, pp. 47, 48) from bis own experience 
in the Antwerp revservoirs, in 1896. In this case the trouble 
•was caused by the extraordinary multiplication of Cladocera., 
which were so numerous that it was necessary to strain all the 
■water passing to the filters through screens of wire-gau/.e. So 
great was the number of these small Crustacea that it was found 
necessary to keep six men constantly employed, night and day, 
in cliaiiging the strainers. .The quantity of Crustacea thus 
removed was estimated by Kemna at ten tons at lea,st. 

Another striking case, due, however, to defective construction 
of the filters, is the one recorded by He Vries (90, pp. 56 et seq. ), 
where enormous numbex*s of Gammariis and Aselhis occurred in 
the filter-beds and other parts of the si^stem. 

It need not be a mafcter for surprise if a particular. system should 
be found to have been free from trouble due to Polyzoa aiuiotlier 
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oa'ga.nisAiis for a long perioii, and then to have become siidtieiilj 
infected. It is at least tlieoretically possible that Polyzoa,, are 
absent iii certain waterworks iiierelj l>eeaase no statol,)last or 
eiiibryo happens to have found access to the system; even though 
tfhere may be iiothiiig to prevent these organisms from dourisliing 
if tliey sncceed in effecting an entrance. The means of disti*ibu- 
tion of freshwater organisms have frecpientlj been discussed. 
_Darwiii gives important information on the subject in ‘ Tlie 
Origin of Species Oh. xiii .'—with particular reference to dis- 
persal Iw water-bii'ds and insects. Other facts of tlie same 
nature are recorded by H. Wallis Kew, in ‘The Dispersal of 
Shells’ (Infcernat. Sci. Series, 1893). A short general discussion 
of the subject was contributed by 0. Zacliarhis to the ‘ Biologisches 
Centralblatt/ ix. Nos. o and 4, April 1889, Reference may also 
be made to B. M. Piischkarew’s recent paper, “ Ueber die Yer- 
breitung der Biisswasserprotozoen durch die Liiff (Arch. f. Pro- 
tistenkiuide, xxviii. Heft 3, 1913, p. 323). 

It ca.n hardly be doubted that the inetlmd by which Polyzoa 
most conunonly colonize a new place is by means of their stato- 
blasts, wliich from their lia.bit of Hoating at the surface ai'e 
extremely likely to adhere to some part of the legs, beak, or 
feathers of a wading or swimming bird, or to some part of a 
water-insect. De Guerne (88), struck by the occurrence in the 
Azores of a lacustrine fauna almost entirely composed of European 
types, was led to examine the material adhering to the feet of 
Ducks; and on one occasion (p. 297) he discovered a half stato- 
blast of a Plumatella on the web of tiie foot of a Wild Duck. 
Similar positive information with regard to the dispersal of fresh- 
water Polyzoa has been published by Garbini, in a paper which I 
have only been able to consult by means of the notices given in 
Yol, ii. (p. 195) of the ‘ Zoologisches Oentralblatt and (by Matz- 
florff) in tlie “ Jahresbericht iiber die Bryozoen fiir 1897 iind 
1898 ” in the ‘Archiv fiir Naturgesehiclite,’ Ixi. Jahrg., ii, Bd. 
Heft 3, p. 181. It appeal's from the latter notice that stato- 
blasts of a Fhmiatella were found attached to the beak of a 
Heron (“Beiher’'). 

II, Occurrence of Polyzoa ia British Waterworks* 

I turn now to the consideration of the cases which have come 
under my own observation in this country, I am able to record 
live- cases, in very different parts of Great Britain, in all of which 
serious trouble has been experienced. I commence by giving 
some account of the occurrence of the organisms, reserving the 
question of the determination of the specimens to Part III. of 
this paper. Thecasesare asfollows ;— 

(1) Torquay ANi> Newton Abbot. 

Towards the end of September 1910, I received samples of a 
PltmicdeUa ' (/h enumfmcita^ . var. nurnGosa) hoiii Mr," Samuel 
■ PECO. Zoou. Sou.--i913, No...:NXX. ■ ■ , ■ ■ 'M : : . 
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C. Gliapiiiaii, M'.In^t.C.EL, ‘Water Engineer to the .Boroiigli of 
Torquay. I am great-ly imlebted to Mr. Clnipmaii for tlu-i 
troiil:>]e fje lias ta.ken in giving me the fullest inf(;>r'iyiati(:)u witli 
rt^giird to this particular occurrence, and in calling my attention 
to similar iustaiiees in otlier places. 

The Toi'quay case is one of the usual kind, in wliich no eliicient 
system of filtration had been in operation. In spite of this fact 
BO ti'ouble had been given by the growth of Polyzoa or otliei* 
organisms, in suiiicient quantity to give rise to anxiety, during 
fifty years. The appai’ently sudden inva.sion may perhaps liave 
been due to the fact that the Polyzoa in question had not 
previously effected an entrance into the system. I'he FhimateMa 
was first observed in pi])es which liad been in use a little more 
than two years. .The pipes were at the bottom of a. steep bill, on 
a truiilv-main wliieli supplied a large part of .Newton Alibot, am! 
where the flow of water was constant and of consider aide velocity. 
The Polyzooii was soon traced in every direction all over the 
system, both at Torquay and at Newton Abbot. It quickly 
began to give rise to serious inconvenience, by Ijecoming detached 
from the walls of the pipes and by being carried to the ball-ta,ps 
and tlie strainers of meters, wliich became blocked and were tluis 
thrown out of woi*k. The trouble became specially acute imme- 
diately after a frost in the early part of 1912. This is entirely 
in accordance with expectation ; the Flimiatella which had been 
growing on the walls of the pipes having no rloiibt broken up 
during the cold weather, its branches having then passed into the 
flow of w’ater and so having given rise to the choked taps and 
meters which were reported in large nnmhers. In one case men- 
tioned to me by Mr. Chapman, eleven houses in one Iilock of 
buildings were without water owing to this cause. It need 
hai'dly be remarked that the well-known habit of dying at tlie 
end of the year gives these freshwater Polyzoa- special advantages 
in distributing themselves over a wide area of a system. It is 
only necessary for statoblasts or fragments of brandies containing 
them to remain attached to some irregularity on tlie inside of a 
pipe to make it practically cei-tain that some of tliem will haA'e 
the oppoi'timity of germinating in the next peiiod of wa,rm 
•weather. 

No complete examination of the pipe-fauna has lieen imide in 
the Torquay Wateiuvorks, but a few other animals Imve l>een 
observed in tliem. One of the most conspicuous of these is a 
Freshwater Sponge, which has been found growing on the insides 
of some of the pipes, and has been determined by Mr. R. Kirk- 
patrick as Ephydatia fliiviatiUs. In some of the samples there 
were large quantities of a Dipterous larva, of a bright red colour. 
These iiave been determined b}" Mr. F. W. Edwards as a, species 
of Ghironmnus. Tlie majority of these larva?, and perhapis nearly 
all of them, could hanlly have succeeded in completing their 
metamorphosis; and it seems probable that, as in the case of the 
Dipterous larva} recorded by Kraepelin (85, p. 11)? the trans- 
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'forii'Uitioii into tlie iupigo, oi* a.t leiisfc the euiergeiii-e of tlie aAliilt 
form into the air, could liot take place except bv .some ciiaiu*e 
c.-orubi nation of circumstances wliich would ha.rdlc occur verv 
ofteii^ It iiKiy be noted that Kraepelin, in coiiiinentirig (p. 11) 
on. the absence of 6'/!/W‘<>aoa'ca.6*-larvje from tlie unhergroand pi[)es 
of the Hamburg system, points out that, a.ceording to Ids obser- 
vations, tl'iese larvie are tlie most dangerous enemies of freshwa.ter 
Pol3'’'zoa, whose delicate branches they tear to pieces. This miglit 
have an important bearing on the distiTbiition of tlie Polyzoa, 
since, even in tiie most active period of tiieir growth, lamiches 
containing statoblasts would be libeiated by tlie Ckiroi^fmiffs- 
larvm, and some of them would come to rest in places where a 
new grow’'tli of the Polyzoa ’would be started. 

In at least one of the samples, considerable numbers of a. small 
freshwater Oligochmte were found ; hut I am not aide to deter- 
mine it from the preserved specimens in my |)pssession. 

Froiii the (:lescri|)tions wliieh have been given to me by 
j\l i\ CJlmpmaii, tiiere can be no doubt of the occiuTence in the 
Torquay system of small Gasteropods (periiaps Bithynia or 
LirmuBa^ and almost certainly Planorbls), and of Amlliis, Gmn- 
■uniriis^ Cladocera, and Copepoda. 1 have not inul the opportiinitj 
of examining specimens of any of these animals. 

I iiave no certain evidence of the occurrence of Iron- Bacteria, 
but the appearances suggest that tliese occurred. In some places 
the pipes were found to be coated with a thick black layer of 

peaty substance,” cemented by iron-conipounds. My colleague 
Mr. A. Gepp, wdio has kilidly examined one of the samples, tells 
me that its condition is not such a,s to make the demonstration 
of Iroil-Bacteria certain, but front his experience of other similar 
cases, he lias little doubt but tliat these iiad really been present. 

It may be rema,rked that the Torquay authorities liav’e no%v 
instituted a filtration -system ; and, judging from tlie experience 
of other water companies, ii may be presumed tliat the trouble 
fi‘om w'iiich they have siiifered will soon be a thing of tiie past. 

(2) Loro Powis’s Styche Estate (at Lyd})ury, North Shrop- 
shire, near Market Drayton). 

In Ma.j 1912 I received information, through Dr. Augustus 
Voelcker, of the Boyal Agricultural fSoeiety, of tlie occiu’rence of 
a Polyzoon wdiich had been giving serious ti'ouble near Market 
Dra.yton. I, later received specimens, in the fresh condition, 
through the kindness of -Mr. B. H. Newill, Lord Powis s agent. 
The specimens in 'question were well-grown examples, of Fkimui- 
ieJla Jungosa^ ViiY. mi^allokUs, In this crnse a feed-tank received 
its water froiii a small open pool in Avhich tlie Polyzoon was 
'proved to be growing. The water ptissed to the tank tlirough a. 
strainer, wiiieh did no more than, 'filter off the coarse detritus. 
Prom the' tank .the .water .’passed down an incline, in an luider- 
'groiind pipe, to. a ram-chamber 'situated .about thirty-three -va.rds 

''' ^ d : ■ ■. ' ''''39'^^ '' 
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away. Tlie rani is a piiinp wliicli i/aises spring- waller from a^iiotlier 
source for use in tlie iiouse and other buildings. From iiifoi-- 
luatioii supplied by Mr. Newill, the FlamateUa is found in tlm 
open pool (from ■wiiich tlie sample examined was obtained), in 
the copper strainer at the beginning of the pipe from tlie pool to 
the tank, in the same pipe, in the feed-tank, in the pipe leading 
fi*om the tank to the ram, and in tlie ra,m -house. The middle 
pa.rts of the pipes Avere said to be less affected than tlie parts 
near the tank and the ram. Gonsideiuble trouble had been 
experienced in 1911; and it is expressly pointed out tlmt the 
Polyzoon ceases to grow about August. In May 1912, wlien 1 
received the sample, the Polyzoon Avas in vigorous growtli. The 
nature of the trouble Avas of the same kind as at Toi‘C|uay, and 
consisted in the clioking of the pipes and in the blocking of tlie 
ram to such an extent that it ceased to Avork. Unsuccessful 
attem^its had been made to check the growth by the use of copper 
sulphate. With the Polyzoon Avere found multitudes of bidght 
red “ worms, of a greenish hue Avhen young and dark red when 
mature. They are described as being marked by dai*k bands, as 
growing to a length of one-half to three-quarters of an inch, anti 
of having the habit of changing their skins, “ which float on the 
water.” From these indications there is a higli probability that 
the animals in question were Dipterous larvas, probably of some 
species of Chvrononms^ as in the case of the Diptera found at 
Torquay, 

Mr. NeAvill informs me that sand-filters Avill he installed in the 
spring of the present year. 

(3) Batley, 

The first intimation of trouble at Batley A^^as receiA^ed from the 
Director of the Boyal Botanic Gardens, Koav ; but I later obtained 
samples from Mr. J. C. Barrowclough, the Mmterworks Engineer 
at Batley, Avho kindly gaA^e me information on tlie subject. Hie 
Polyzoa sent belonged to Fredericdla snltana^ and they had been 
responsible for trouble of the usual kind — namely, blocking of 
the meters, strainers, etc. In tlie sample examined tlie meter 
had been fixed on Aug. 19, 1912, and Avas removed on Oct. lb 
completely choked by branches of the Fredei^kdla, Tlie supply 
of these Avaterworks is obtained from a moorland gatliering 
ground on the Pennine Chain, “ liaving large impounding 
reservoirs, but no form of filters.” The trouble had been known 
to exist for a long time, but it had been ascribed to peat ami 
other depiosits. An examination of the trunk-main liad recently 
been made on account of its reduced capacity through incrus- 
tation. The large quantity of iron-compounds found in a di*y 
sample of this incrustation points to the presence of Iron- 
Bacteria, though no certain evidence of their presence was dis- 
coA^ered. It is stated by Mr. BaiTOAvclough that the autiimn is 
the time when special trouble is experienced. As in the other 
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cases, tills is no doubt due to the fact tbat that time of vear 
is tlie period at which the tubes of Poi3^zoa iiatiiralh^ disin- 
tegTJite, with the i-esult that branches a,-re set f.ree and choke 
the iiieters. 

(4) 

At the end of October 1912 I received, through Mr. 8. (h 
Chapiiiaii, a sample from an English waterworks installation, the 
locality of Avhicli I am not permitted to mention. It consisted, 
in the main, of a mass of tubes of Paliulicella articulata. The 
p(d\^pides had already disappeared owing to the lateness of the 
season ; but the sample was a particularh' beautiful specimen, 
covered with a profusion of hibernacula or winter-buds, wliicli 
were developed on every branch. Among the branches of the 
PaludiceMa there w'ere disintegrated fragments of Frederkella 
sidtmia. Mr. Chapman informs me that serious trouble had been 
experienced for some time at the locality in question, although 
the nature of tlie organisms causing it had not been recognized. 

(5) Aberdeen'. 

At tlie end of March, in the present year, I received a sample, 
very similar to tlie last one, from the Aberdeen Waterworks, 
again through the kindness of Mr. Chapman. This consisted 
principally of a tangled mass of Paliulicella articulata, composed 
of empty zocecia hearing numerous hibernacula. The sample 
also included a few pieces of S-pongilla lacusU'is (determined l\v 
Mr. E. Kirkpatrick), crowded with gemmules, a fe^v young speci- 
mens of Limnma percgra (determined by Mr. G. C. Robson), and 
some Dipterous larv». These \vere referred by Mr. F. W. 
Edwards to a species of CMronomus, which was, however, not 
the same as the species found at Torquay. There were also a 
number of tubes, formed of cemented mud, which appear to 
have beionged to the 

Tlie following case may also he mentioned, because, although 
not illustrating tlie occurrence of Polyzoa in waterworlis, it has 
an obvious bearing on the importance of hltration 

(6) ■ Hampton-on-Thames. 

On May 22, 1912, ®The Daily MaiF published a short account 
of the occurrence of enoi*mous numbers of “ freshwater mussels 
in a water main at Hampton -on-Thames. It was stated 

that 90 tons of these animals had been i*emoved from a iengtli of 
a quarter of a mile of this main, the diameter of which had been 
reduced by them from 36 inches to 9 inches. The “ mussels ” 
were examined by Mr. G. C. Robson, wdio found them to belong 
to Dfcissemm polymorpha, a Lamellibranch which has been 
recorded' in the pipes' of- the Hamburg w^ater-supply and elseivhere, 
Mr. H.-'-B. W. 'Stent,. A.M.Insfc.O.E., the' Resident ,Eiig,ineerof 



440 


])K. S. ¥. IIAKMER OX THE 


tVie Metropoii tail Water Board, lias, kindly given me some adrli-”' 
tiomil infdriiiation with regard to this case. Without certifying 
tlie exactness of the above i-ecorded computation of the weiglit 
i)( the Molluscs removed, lie admits the existence of large 
n limbers of these animals in the main. He emphasizes the fact, 
liowever, that no trouble of this kind has been experienced in 
the water wliicli lias been admitted to the pipes after filtration. 
The Molluscs are found only in the mains which are used for 
conveying water from the Thames to the storage ^e^se^voirs, or 
from the resei-voirs to the filter-beds. The importance of filteiing 
the water before admitting it to the pipes is admirably bi'onglit 
out liy this case, since the Molluscs in question have been unable 
to get past the harrier of the filter-beds. 

The consideration of the above cases is sufficient to sho%v that 
the risks which miglit be caused by the entry of animal life into 
the pipes of a water-system are not confined to any particular 
part of tlie country. The cases which I have examined come 
from Aberdeen in the north to Torquay in the south-west. It 
is obvious that if the water is unfiltered and tliiis contains micro- 
scopic oigmiisrns in sufficient c|nantitY, the chance introduction 
of a few Poly^ioon statoblasts or embiwos might be followed by a 
growth in the pipes sufficient to interfere very seriously with the 
cireiilation, and ultimately to choke the taps. It is important 
to notice, as has been so well shown by Kraepelin, that the 
Polyzoa play a leading'* part in promoting the growth of animal 
life in the piipes. They are specially adapted by the disposition of 
their ciliated tentacles to catch the diatoms and other rnierosco|,)ic 
organisms on wbieli they habitually feed, or, as Keiriim has 
expressed it, they are ‘‘ inicrophagous.’’ They serve in their tni'ii 
as tlie food of larger animals : and, unless they prepared the food 
in tiiis way, it is hardly likely that animals such as Eels woidd be 
capable of fiourishing in the pipes of a water-system. Idie gr(‘at 
Cfuantity of Polyzoa found at Hamburg, Torquay, and elseudiere 
justifies tlie conclusion that in any discussion of this (:|uestion 
the occurrence of Polyzoa is a fac*t of cardinal iiiiportiiiice. 
Sponges ai'e perhaps the organisms which rank next in im- 
|)(>rtance to the Polyzoa in this i-espect. 

The practical and theoretical interest of this suliject has 
received very little attention in this country. Professor S. J. 
Hickson, in his Piesidential Address to Section I) of the South- 
port Meeting* of the British Association (04, p, 675), has, how- 
ever, used words to wliieb I can completely subscribe. He states 

that oor ignorance of the general balance of animal and vege- 
table life in tlie large reservoirs is profound, and that a systematic 
inquiry conducted by competent persons "would most certain!}' 
lead to knowledge -which would he of grea.t scientific importance, 
and ill the long run remunerative to the community 

* Ivemna, A., OHrtesfenwfs, Pne Aseklie raegophage,” Ami. Soc. roy. Zool, pt 
!!^!ah€t)L de Belgiqvie, xli, IRiB, p, 57, 
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It is a. curious coincideiiee iliat, at tlie same j^Ieetirig of tlie 
Eritisii Association at wliicli professor Hickson's address wiis 
delivered, the Presidential Address of Mr. Cdiai'le'‘S Hawksley to 
Section G (Engineering) clealfc speciall}^ with woiter-s apply a;iid 
tlie construction of waterw^orks. In this address it is stated 
(Report, p. 767) that “most waters obtained froni gathering 
grounds are much improved b»y filtration*'; and the mode of 
coiistriietion of samPfi Iters is indicated. But there is no refer- 
ence to tlie importance of fch« filter as a means of depriving the 
water of the microscopic organisms which would otherwise supply 
nourishment to Polyzoa and other “ microphagous ” animals 
capable of iourislung in the pipes if they are supplied with 
appropriate food in sufficient q^nantity. 

I am indebted to Mr. S. 0. Chapman for having put at my 
disposal the result of an extensive enquiry which he has made as 
to the occurrence of Polyzoa and other animals in the waterworks 
of this country. As he proposes to publish the result of his 
enquiries I will not attempt to anticipate him; but he returns 
show that organisms of the kind indicated occur more frequently 
than has generally been supposed, and that the occurrence of 
trouble due to tlieir presence (uui usually be traced to tlie want 
of an efficient system of filtotion. 


III. Species of Polyzoa i«ouiid in British 'Waterworks. 

Tiie species of Polyzoa whicli I have had the opportunity of 
examining may be referred to the following four species : — 

(1) P(dif.dwella articidaUi Ekrb. 

(2) Frederlcella sidtana Bluirienbach. 

(3) Idmnaiella ftmgosa var. mmlloides AUmmr, 

(4) Idumatella ewiarghmtCf^ Allman, var. musGGs<(;, Kraepeliii. 

I subjoin a few notes on fcho synonymy of the species and on 
the specimens wliicli form the subject of this paper. 

{!) PALITBIGELLA ARTICLXATA Elirb, (PI, EXIT. figS. 1-10.) 

Alcj/oneUa ariicidakt Ebrenberg, “ Symbol as Plyysicae,” Aiii- 
malia Evertebrata,” Dee. I, Phytozoa Polypi/'’ 1831, foi. a. 

PahaliceUa EJvrenhergii Damortier k Van Beneden, “ Hist. 
Hat. des Pol. Comp, d’eau douce,” ii. Partie, Nouv. Mem. Acad. 
Bruxelles, xvi. 1843, p. 38. 

Although Allman, in his classical monograph (50) on the 
Freshwater Polyzoa, accepted the specific name direnhergi—midi 
has been followed in this respect by many otlier writers — tlie 
reasons given by Diimorfcbr and 'Yan- Beneden for rejecting 
Elireiiberg’sqiame are. nob" in 'uccordance .with ■ modem principles 
of zoological nomenclatui'es. 2fhey state as their motive' for. intro- 
dn.cing:.a new name that “ refers, to a generic character, 

and there'fore cannot be 'used as a specific ii'ame. The invalidity 
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of this iirgmnent lias not escaped the notice of some other 
writers. 

Tiie lii’st specimens examined were received from a wa.tei'works 
system (No. 4, above), which does not permit itself to l)e men- 
tioned by name, at ttie end of October 1912, Tiiey were remark- 
able for tlie extraordinary freedom with w'hicli hibernaenla were 
developed. In correlation with the hiteness of tlie season, tlie 
polypides had degenerated, and the zooecia were represented 
merely by their empty ectocyst. Nearly every zomcinm, through- 
out the wdiole of the material, bears one or two hibernaenla” in 
the pla,ce of the oiilinaiy lateral danghter-zocecia. ; and, if it 
happens to be at the end of a branch, a terminal Iiibernacailiini 
as well. These liihernacula (PI. LXII. hgs. 1-10) are, almost 
without exception, of an elongated fusiform shape, although 
varying mncli in length and, to a, less extent, in breridth. They 
thus differ strikingly from most of the figures of these structures 
which have previously been published. 

Tiie hibernaenla were originally described, under tlie name of 

hybernacles,” by Duinortier and "Van Beiieden, in the memoir 
cited above (p. 51, pi. i. fig. 1"; pi. ii. figs. 24-35). Although 
shown a,s replacing lateral bmis, and therefore in the same 
position as in the specimens which Iiave come under my notice, 
they are described and figured as short bodies, not more than 
about one-lifth of the length of tlie zocecia. They are pointed at 
their free end, and w- ere said to be always strongly compressed. 
In colour they were greyish black. 

Kvaepelin, wlio states (87, p. 76) that the hibernacula do not 
appeal* to have been found by any observer since Van Beneden, 
describes and figures them (pi. iv.' fig. 117) as swollen and ellip- 
sokl or irregular, and states that they are yellowish in colour, 
and that tliey have a considerable amount of calcareous matter 
in their cuticle. Several of the specimens figni’ed by Kraepelin 
resemble the hibernacula described by Van Benecien in their 
form, but one or two of them are fusiform, although not so elon- 
gated as most of the hibernacula which haa^e come under my own 
observation. Some of them remain attached to tlie siibstratum 
wdien the zoft3eia, which ha.ve meanwhile lost tlieir contents, dis- 
integrate and break up. In the second part of his monograph 
(92, p. 61) Kraepelin refers to the irregular form generally 
possessed by the hibernaenkx. He describes the occui‘:renee in 
thepi of an elongated polypide-biid (pi. v. fig. 163), wliich is 
formed early in their development, in readiness for germination 
in the ensuing spring; and be mentions the 3 ?’ol.k”like material 
by which the polypicle-bud is surrounded. He was unable to 
discover the mode of formation of the hibernacula, 

Levinsen (94, p. 85, pi. viii. figs 24-26) gives figures of the 
liihernacula which are much like those of Kraepelin. 

Wesenberg-Limd (96, pp. 321, 363, xxiv; pi. iv, figs, 44, 45) 
found the hibernacula in large numbers in October. They were 
all of the same form and colour as in Kraepeliii’s description, 



P0LY5S0A OF AVATERVVORlvS. 


441 ^ 

a.Ti(l were attacbeil to the substratum, none being discovered ori 
the erect shoots. Their mode of development was iiota.sct3rtaiiied. 

(JhiricM (04, pp. 7, 8, sep.) does not describe tiie development 
of tlie lit berime Lila., but records one or two interesting oliserva- 
tions. He obtained them, not onh^ at the beg-iniiing of the 
W'inter, but also attached to branches of dead zocecia, floating at 
the surface of the w'ater in April, and he regards this as tlie 
means by which the species is disti-iliuted in the spring. He 
adds that colonies which have resulted from the germination of 
Iiibernacula develop ovaries and testes at once {cf, also Ivraepieliii, 
87, p. 86). 

The Iiibernacula of the material examined by myself are, as a 
rule, very different in form from those which have been descrilied 
by Dumortier and Van Beneden, Kraepelin, Leviusen, and 
Wesenberg-Lund. Altliougb varying miicb in tbeir pinportions, 
the great iiia.jority have an elongated fusiform shape, as shown 
in the figures on PL LXII. It does not, however, seem to me 
necessary to conclude tliat there is any specific difference between 
the form examined by me and those of wdiicli Iiibernacula have 
previously been described. A.lthougli Faludicella is a light- 
shunning organism (Allman, 56 , pp. 114, 115), these specimens, 
obtained from the inteidor of the pipes of a ivaterworks system, 
must have been growing in absolute dankness, and under condi- 
tions which were otherwise different from the normal habitat of 
the species. It would thus not be surprising if the Iiibernacula 
were found to sliow some clifiereiices from those growing in a 
normal environment. The conclusion that the specimens under 
consideration should be referred to F. ariiGidata is confirmed by 
the fact that a single branch observed bore two Iiibernacula (one 
of them shown in fig. 1) which have the form described by 
Dumortier and Van Beneden. 

It remains to be seen, hoiyever, whether the Iiibernacula 
usually developed by Faludicella in this country are typically 
spindle-shaped or not. Mr. C. F. Rousselet has kindly allowed 
me to examine specimens of iiibernacula, collected in Norfolk 
by Mr. H. E. Harrell, in bis own collection. These Iiibernacula 
are all of the general form describe<l below, although they a, re on 
the average rather less elongated tliaii the specimens wfliich have 
come under my own observation. Some of them have germinated, 
ill tlie manner described by Dumortier and Vaii Beneden and 
by Kraepelin. Tlie distal end of the hiberiiaculum splits into 
two valves, in order to alloiv of the escape of the tissues of the 
young zocecium which gi’ows out of the hiberiiaculum. It is of 
some interest to notice, in connexion with wdiat is said below, 
that the stalk of the liibernaculum remains unsplit during the 
process of germination. 

Mr. Rousselet informs me that he has never seen Iiibernacula 
of any other form than the spindle-shape here described. 

The hibernaciila, observed; by me are white in colour, although, 
some of tliem show: signs of becoming darker. ' The material was 
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obtained towjii’ds the end of October, and tlierefos’o soon after tlie' 
hibernaciiia haxl been formed. It is not improl;;)£i.ble that they 
would all biive become darker as the season progress sed. All were 
growing on erect branches of the colony, and of them were 
(■|iiite free, althougli some show the habit wiiich has lieen describt;d 
by other observers of attaching themselves to fot’eign objects; 
in tills case zocecia, or even other hibernaciila, oi tie PahuiiaMa 
itself, or zocecia of the FredericeUa with whicii the species was 
associated. Allusion has alreacl}^ been made to tie fact that one, 
two, or even three bibernacula ai^e borne on nearly every zooicin in. 
They vary much in length and to a less est'eiifc in bread tin 
Leaving out of account the two hibernacnla of which one is 
shown in fig. 1, they are nearly all spindle-shaped, although 
occasionally sliowing some irregularity of form, and vary in 
length from 608 p (fig. 4) to about 1968 g. They are usually 
pointed at their free end, tlie broadest part being as a rule l)eyond 
the middle of their length. The proximal stalk-lilce portion is 
generally slender, but varies in breadth from about 72 p to 96 p. 
Measured at their widest part, the width varies from 144juto 
160 yu. They are usually developed in the position occupied by 
either the lateral or the terminal daughter-zoceeuL; but, as shown 
in fig. 7, tlie hibernaculiini may originate more |)rax:imally than 
the position normally occupied by a lateral bud ; and the bases 
of the lateial hibernacnla are not always opposite one another 
(fig. 8). Most of the hibernaeula contain an elongated polypide- 
bini, in agreement with Kraepelin’s statement (9S);s of the form 
which also occurs in the development of the polypid e-buds of 
ordinary zocecia.. I have not observed any calcareous matter in 
their wall. 

It has often been suggested that the statoblasts of Piiylolimto- 
lauiiata may have been evolved from striietures lilce the hibei’- 
nacula of Paliidicella {cf, Kraepelin, 87, pp. 163, 167 ; 92, p. 62). 
But while the inode of origin of the statoblasts, from tlie funi- 
culus, is well understood in its general outlines, I h^^ve not been 
able to discover any account of the deveiopmenlj of the hilier- 
imeula. Tlie material at present under diseiission enables me to 
niJike a contribution to this subject, although the fiiefcs could Imve 
been interpreted with more certainty if the spedineiis had been 
collected slightly earlier in the year. There is, howexvn*, enough 
evidence to show that the hibernaculum is not a modified terminal 
zocecium, ■ as is assumed by Braem (90, p. 112) i» criticizing* 
Kraepeliifs opinion, but is something ivliich is left when the 
distal part of a zoceciuni has been thrown off. The evidence of 
figs. 2, 3, 9, 10 seems to he unmistakable on this poiiifc. In these 
cases the hibenmciilum is well formed, with its thicic cuticle and 
inclusions of yolk-like material. But although its stalk appeal's 
to be constituted, in some cases at least, by the proximal pa.rt of 
the, zomeiurn. the distal end of the hibernaculiini lies freely in tlie 
■cavity of the zoceciinn, which is prolonged in ifcS' normal 
beyond ■ it. ■, The interpretation which naturally suggests itself, is 
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that tl'ie foi‘iriat,ioii of the liiberiiaculum is inaugurated by a con- 
tiTiction of tbe endocyst or body-wall from the original ectocyst 
of the zocBciiuii, in the distal part at least, and by the deposition 
of a new cuticle over that part of the liibernficiiluin wliicli lies 
freely inside the old ectocyst. In some cases, as in fig, 10, 
tlie hibernaculum has a wall of its own which is distinct 
throughout from the original ectocyst. In the specimen shown 
ill fig, 2 a single zomciiim has developed two liibernaciila, the 
first of which is attached to the pareiit-zooeciuiii in the position 
of a terminal bud, while the second, or distal hibernaculum, lies 
freely in the cavity and has no base of attach rnent. Id can 
hardly he doidited that the liibernaciila represented in figs. 3, 9, 
and 10 would lia.ve assumed the appearance shown by most of the 
hibernacula in this material by the loss of tlie empty caps formed 
by the zocecia within which they have severally been developed. 
I regard it, therefore, as probable that the liibemacnliim owes 
its terminal position to the loss of the distal part of its own 
zoceciuin, wliich, as shoivn in fig. 10, is not necessarily the 
terminal individual of a branch. 

Tliere are, however, certain appearances, shown in figs, 6~9, 
that are in need of explanation. In these cases most of the 
ectocyst of the zomcium which precedes the definitive hiber- 
naculiim has split into two valves, in the manner characteristic 
of a germinating hibernacuhnn. Like the other zooecia of this 
material, these zomcia are destitute of cellular contents ; the only 
living tissues left in the colonies being those wliieli constitute the 
luliernacula. It is important to consider whether the bivalve 
ari'angement indicates that a process of germination has actually 
taken place. In view of the close resemblance between these 
zooecia and a hibernaculum germinating after the end of the 
winter and arrived at the stage of having completed the formation 
of the fii’st regenerated zooecium, it seems legitimate to asvSimie 
tliat germination of a hibernaculum has occurred in spite of the 
fact that the material was collected in the autumn. It would 
appear that a. new zooecinm has been completely forniecl, since 
tiie remains of its tubular orifice are present. But the develop- 
ment of a new colony has stopped short with the formation of a 
single zoceeiiim, and a second process of hibernaculinn-develop- 
inent Ijas taken place, resulting in the definitive wintei'-buds. 
Tlie living material of tlie regenerated zooecium has passed into 
the hiberna,cu!um, or hibernacula., which have been formed from 
it, though there is no evidence to sbovr whether the transference 
of the material took place en. or by the more gradual process 

by which a bud is ordinarily supplied with its living contents. 
It is perlia.ps not, impossible that no polypide was 'formed by the 
':regei,iein.ted zooecium, but that on the splitting of the hiber- 
naculum which preceded it- the-eontents of that structure passed 
bodily into' the newly-formed bibernaeuliim.. Some siieh' trans- 
ference of eel hilar material 'may be indi-cated by fig. 10, where 
each '- of ' tiie '' hibernacuk' ' is ' seen . to 'traverse the 'septum ' which 
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occurs between two zocecia. In fig. 8 the definitive l::iii::)ernaciiliiin 
Ilia}' be proved, by niea.surement to be of exactl}^ tlie su-me length 
as the hibernaouluni wliicli is iii(.hcate<l by the split valves in ti:ie 
■wail of tile preceding zooecium. The material of the first hiber- 
iiaculum would thus just fill tlie cavity of the second one. in 
fig. liowever, the second hibevnacuhim is distinctly sma-ller 
than the first one ; while in fig. 7, what is assumed to have been 
the first hibernaculuiu has had to provide the mafierial for two 
new hibernacnla. Further observations on materia] collected at 
a more favourable season will be recpiired to settle these points. 

The great majority of the zooecia in a Pcdiidic6lla-‘QX)\(my give 
rise to a pair of lateral buds, situated opposite one anotliei- and in 
a position which has a definite relation to tlie orifice of the parent- 
zocecium. It may be significant that in all the cases sliown in 
figs. 6~9 there is some abnormality in this respect. In figs. 5 
and 9 only one of the lateral zooecia is indicated; while in figs. 7 
and 8, where two are present, they are not opposite one aiiotlier, 
and in fig. 7 one of them is much nearer the proximal end of the 
parent-zomcium than is normally tlie case. I have observed 
similar irregularities in other zomcia of the same kind which have 
not been figured ; and these cases perhaps support the view^ that 
germination of the hiberiiacula first formed has taken place, since 
it is well known that in young Polyzoon colonies the zooecia first 
developed frequently fail to give rise to the full number of buds 
wdiicli are formed by the zocecia in an actively growing branch. 

If the explanation above suggested is correct, the germination 
of the first set of liibernacula may perhaps have been induced by 
the occurrence of warm weather succeeding a cold period, which 
induced tlie formation of the fiirst set. But the explanation in 
question is not the only one which can he imagined ; and it is 
not inconceivable that as the time of hibernaculum-foi'iimtion 
approaches, some of the zooecia make an ahoitive attempt to 
develop hiberiiacula, and that the bivalve arrangement seen in 
figs. 6-9 implies an unsuccessful effort of this nature. 

In the majority of the zocecia of this material the definitive 
lubernacnla have been produced at tlie first attempt, and the 
zocecia which respectively precede them show’ no appeiiranee of a 
bivalved arrangement. But in all cases the zomcia are empty of 
cellular contents, and there Inis obviously been a centiifugal 
passage of the living materhil of the colonies into the liibernacula, 
which ai^e finally left as the outermost members of the series. 

It remains to be considered whether these observations have 
any bearing on the question of the homology, if any corres- 
pondence really exists, between the hibernacula of Pcdudicella 
and the statoblasts of Phyla ctolfemata. It has frequently been 
maintained that statoblasts have been evolved from structures 
more or less resembling tlie hibernacula of PaludiceUa^ wliicb on 
this view is regarded as related to the ancestral form from wdiich 
tlie Phylactola3inata have been derived. This argument has been 
specially developed by Kraepelin (87, pp. 163, 167 ; 92, p. 62), 



POLYZOA OF WATEiiWOllKS. 


447 


wiio based liis eoneliisiorjs on the general sinnlaritT of tl^e hiljei'- 
iiacula to statoblasts, particularly those of Fredericella in whicli 
no aiiiiulus is present. He did not, however, bring forward any 
evidence to show how the hibernaciila are developed. Braeiii 
(90, p. 112) has disputed Kraepelin's conclusions, l)asiDg Ids 
objection Ijirgely on the assumption that tlie liibeinacula ai*e 
complete, specially iiiodilied, terminal individuals of the colony. 
On this assumption there would be a considerable difference 
between them and the statoblasts, which are essentially buds 
produced internally within the body~cavity of a zomcium. 
Braeiii’s objection loses some of its force if his assumption as to 
their mode of origin can he shown to be incorrect. I tliink tliat 
the evidence here brouglit forward is sntlicient to render the 
conclusion that the hibernaculuin is typically an end-bud of the 
colony very doulitful. Although tlie proximal part of its eeto- 
cyst is commonly a modification of the corresponding part of the 
ectocyst of the parent-zocecium, cases like those shown in figs, 2 
and 10 appear to prove that the hibernaculuin may be formed as 
an internal biid-iike structure, with a complete cuticle of its 
own ; and tliere is indeed no very essential difierence between 
the proximal liiliernaciiiiiin shown in fig. 10 and the statoblast 
of a Fredericella, I do not, of course, overlook tiie fact that the 
statoblasts of Phylactola^mata are developed in a peculiar way 
from the funiculus of a polypide. But Paludicella is, in any case, 
only distantly i-elated to the Phylactohemata ; and the difference 
between the winter-buds of the two forms is not, apparent!}?’, so 
great as has hitherto been assumed by most observers who have 
considered the question. 

When one considers the facility with which freshwater 
organisms, from Protozoa upwards, develop some special cyst- 
like coat wdiicli enables them to survive the w’inter or periods of 
drought, one must no doubt be cautious in assuming that the 
homology suggested is a probable one. But iiiy observations 
seem to show that the hibernaculum of FedudlceUa, like the 
statoblasts of Phylactolmmata, is a special foimi of wdnter-biid 
which is developed inside the parent zomcium out of a mass of 
living tissue which becomes surrounded by a chitiiioiis coat ; and 
that thus the two kinds of winter-buds are niorphologictdly com- 
parable. Ill view of this consideration it does not appear to me 
impossible that the hibernaculum and the statoblast represent 
two difierent conditions which have been evolved from a eomiiion 
startiiig-|:)oint. 

The specimens of this species received from Aberdeen (No. y, 
above) agree closely ivith those just described. Numerous hiber- 
naciila of an elongated type are present, although they are 
perhaps ' more variable in length than in the other : sample. 
Some of them are even longer than the longest described above. 

Faludicella articiduia has previously been' .recorded , as ■ an 
i.iihabitant of the ■ pipes of waterworks, both at Hamburg 
(Kraepelin, 85, p. 6) and .at Rotterdam (De. 'Vries, 90,' p. 25). .. 
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(2) FRiiii)ER:i::;ELLA sultana BluiiienlmolL (PL LXIII. figs. 11- 

14.) 

It is iimiecessaiy for me to' discuss the synonymy of this 
species, since there is a genera] figreeinent witli regiird to it 
among practically all recent writers. Excellent aci^oiints of the 
species are given by Allman (56), Kraepelin (87), and many 
others. It was recorded by Kraepelin (85, p. 6) as one of the 
commonest forms found in the Hamburg Waterworks system ; 
and 1 suspect that one of the species of ’’ recorded 
by He Yiies (90) from tlie Rotterdam Water woiks may ha,ve been 
really Frechricella, 

I have myself found F. svUanct, in two English w-ateinvorks ; 
namely the system (No. 4) in which the Paludicdla above described 
occuiTed and at Batleju In both cases the material was collected 
in October, and the polypides had already degenerated, leaving 
empty tubes containing statoblasts. The tul>es show tlie septa 
Avliich have been described by Allman (56, p. 112), Kraepeliii (87, 
p. 100), and others, at the point where a tube diverges from tlie 
inaiii stern. The statoblasts are developed in both localities with 
greater profusion than is sonietiines the ca.se in tliis species, 
Kraepelin has commented (pp. 103, 104) on the variability of the 
statoblastvS of F. sidUma, He states that it is iia,rdly possible to 
find two alike in the same colony ; and that they may be reni* 
form, almost quadrangular, or even nearl}^ circnlai*. The average 
length is gWeii by him as 430 g,, and the a.verage breadth as 300 
The length varies between 380 /x and 570 fi; and the breadth 
between 210 ^ and 370 /x. 

.Figs. 11-14, taken from the Batley material, siiow that my 
own results are in close agreement with Kraepelin’s. Tlie va-ria- 
tion in form is suiiiciently obvious from these iigures. The 
average length of nine statoblasts from Batley was 444 p, a 
nieasurement almost identical with Kraepelinls. Tlie extreme 
measurements were 416 g and 480 ju. The a,verage lireadtli of 
the same nine specimens was 242^ — somewhat less tlian Kraepe- 
lin's figure, — while the extremes were 2()0 /< and 272;/. Home 
were more than twice as long as broa.d (fig, 14) ; while tlie 
statoMast shown in fig. 1 1 is almost circular. 

Kraepelin states tliat the funiculus of Fredericella generally 
gives rise to one or two statoblasts, rai'ely to three. In nt}' own 
iTiateiial, while many of the zocecia contain a single statoblast, 
a, lid others contain either two or three, one of the tubes in the 
Batley material contains four statoblasts, which certainly belonged 
to one polypide. In several instances it can be seen tliat the 
statoblasts are closely adherent to one wall of the tube. In cases 
where two tubes are connate, the statoblasts are arlherent to the 
common wall which separates the two tubes. In the Batley 
material the statoblasts axe almost black in colour, and a large 
proportion of them, although still contained in the zomcia, have 
split into their two valves, between which can be seen a mass of 
living tissue. This is a clear sign that the statoblasts are reafly 
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to germinate. It is well known tliat the statoblasts in tJiis species 
ordinarily geriiiinate without leaving the tubes in wliicli tiiey 
have been produced, ],t need hardly be pointed out that tlie 
state of the winter-biids, here as in the Pahtdicella described 
abovej is such as to give every opportunity for the dispei-sal of 
the species thronghout the system into which it has effected an 
entrance. In the Batley case at least (and probably in tlie other) 
the branches examined were not taken from the places where 
they had been gi’owdng in the pipes, hut had become free by the 
disintegration of the colonies at the approacli of winter, and had 
accuniulated in the meters and taps to such an extent as to 
block them. 


(5) Pltjmatella fungosa Pallas, var. co.ralloides Allman. 
(Pi. LXIIL tigs. 22-25.) 

I follow Enieiii (90, p. 3) in regarding PlmnateUa coralloides of 
Alluian as a form of P, fttmjosa. Tliis seems to be imiicated by 
Allman’s fig. 4 (pi. vii.) of the fioating statoblasts. It should, 
however, be noted that Annanclale, in his recent account of the 
Indian species (11, pp. 217, 218), gives F, coralloides as a svnonym 
of P, fnitlcoscu 

In dealing wdth representatives of the genus Plumatella, one 
is confronted with numerous difficulties; since tbei*e is no 
general agreement with regard to the species which ought to be 
recoguisld. It is worth remembering that Plumatella has three 
different kinds of reproductive bodies, namely, the embryos 
produced by the development of the eggs, the fioating statoblasts, 
provided with an annulus ” of gas-containing cavities, and the 
sessile statoblasts. We are in almost complete ignorance with 
regard to the c|tiestion whether the form of the colony depends 
to any extent on the particular kind of reproductive body from 
wdiich it lias been developed. As Braem lias pointed out (90, 
p. 8; 11, p. 9), experimental evidence on this subject is urgently 
needed ; and it is probable that a w^elhconceived series of breeding 
experiments carried out with statoliiasts and embryos of PliiriiaieUa 
might resolve some of the difficulties wiiicli at present exist. 
Braem (90, p. 6) has recorded the important obsei'vatiou that in 
eases wiiei’e the remains of the statoblast from wiiich a colony 
has germinated can be detected at the proximal end of the 
colony, the form of tlmt statoblast can sometimes be proved to 
be identical with those wdiich are being produced in the tubes of 
the same colony. .There are reasons for believing, as Inis been 
remarked above, in dealing wdth Paludicelia^ that ovaries, and 
testes are usually ..produced, early in -the summer fro.m colonies 
wliich have' resulted, -from the germination, of statoblasts or 
liibemaciila {cf, Kraepelin, 87, .p,. 85). But it has' not been: 
sufficiently ascertained' how far, if-;, at- all,. these s.eximlly, 'mature 
colon.ies, differ from' those produced- by "statoblasts nor it 
kno.wn whether there are any^ .'differences, 'betweeir '.colonies 
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produced from floating statoblasts and those which have developed 
froiii sessile statoblasts* 

It is believed by most recent authorities that AlcyoneUa is not 
generically sepaiuble from PluviateJkv, AlcyoneUa is clriracter- 
ised by its comp<act form, resulting from the arrangement of its 
crowded, more or less parallel, tubes, more or less at right angles 
to the substratum. It bas been suggested that this halut of 
growth is largely, if not entirely, the result of the simultaneous 
germination of a number of statoblasts situated close together. 
But I am not aware of the existence of finy experimental 
evidence to show whether a large colony of AlcyoneUa fungosa 
can be produced by the germination of a single statoblast. Some 
evidence that the completely parallel tubes of the ty pical 
fomi owe tlieir arrangement to want of I'oom, is given l)y the fact- 
that the peiipheral parts of a, fungosa- colony nmy ha.ve tlie form 
of the var. co'rallokles, wliieh is characterised by a looser habit of 
growth. 

The coiiclnsion tliat AlcyoneUa'^ is merely a form of Plunia- 
telJa seems to me to be well founded. Tlie only genei-ic distinction 
which can be iiiaintainecl is the habit of growth ; and in this 
character F. fungosa var. coralloides is intermediate between 

AlcyonelUF^ and Flumatella* Kraepelin (87) has gone so far 
as to regard P, fungosa as merely a form of P. repeats, which is 
teiined by bin), on insufficient nomenclatorial grounds, P. poly- 
morpha. In this conclusion he was at one time criticised by 
Eraem (90), who pointed out differences which led him to believe 
that P. fungosa is specifically^ distinct from P. repens. Braeiii 
has more recently (11, p. 9) retracted this view, and he now 
regards P. repens and P. fungosa as varieties of one species. 

The specimens which may be referred to the P. fungosa type 
w'ere sent on May 31, and were received alive, with tiieir 
polypides in full vigour. As has been pointed out above, they 
were taken from the pool which supplies the system, and I have 
not seen specimens from the pipes themselves, where great trouble 
has been caused. Mr. E. H, Eewill, to ^vliose kindness I owe 
the specimens and as much information as he was Jible to give, 
has, however, assured me that the specimens wliicli blocked the 
pflpes and ram resembled those which had been taken i'rom the 
pool supplying the system. There is thus a strong pj*esrimptioii 
that the specimens examined belonged to the same species as 
those wfliicli occurred in the pipes ; a. conclusion wliieli is rendered 
all the more probable by the fact that this fomn has a very 
chamcteristic habit of growth, which Mr. Newull cannot have 
failed to notice. 

I have lad some difficulty in deciding whether the specimens 
in question should be regarded as typical examples of P. fungosa 
or should be refei’red to its variety coralloules (= PhmaMla 
coralloides Allman, c/. Allman, 56, p. 105). In the more central 
parts of the masses the tubes have the/wr^^^osG-arrangement, In 
the more peripheral parts of the material they may be less 
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intimately eoiiiiectecl with one another, and are therefore like 
the form wliicli has been described as var. corallo'ides. 

Braeiii (90. p. 4) has stated that the floating statal)lasts of 
P.fungosa (ty|:)ical form) have an avemge length of 410 g, and 
an average bi'eadth of 320 g ; the corresponding iiieasiii*eiii exits 
for var. contllokles being respectively 380 jii and 300 g. In my 
own material the average length of eleven floating statolxlasts, in 
one series of measurements, wus 371 g ; and the average breadth 
was 240 fi. The extreme measurements ^vere : — Length, 328 ft and 
416 fL ; breadth, 224 g and 264 g. In another series of iiieasiire- 
meiits, in which the statoblasts of the compactly arranged tubes 
wei'e distinguislied from those of the peripheral, more coralloides- 
like tubes, the average length was 388 g and the average breadth 
rather more than 280 fi for the former ; while for the latter the 
length was 358 fi and the breadth was 266 g. Tliere is thus some 
difierence between the sizes of the statoblasts in diflerent parts of 
the same mass of tubes ; the loosely arranged zocecia at the 
periphery having somewhat smaller statoblasts than the more 
centrally placed ones. But even the largest statoblasts agree 
more closely in size with those of var. coralloides (from Braem s 
measurements) than with those of the typical fimgosa-iovm. (as 
given by the same author). I refer the specimens, therefore, to 
var. coralloides ; and this conclusion is confirmed by the measure- 
ments which I have made of a very typical fungosa-iorm from 
a pond at Upper Norwood (Brit. Mus. 8 5. 7. 2 8. 5 -8), in which 
the average length of the floating statoblasts was 431 g, and the 
avei’age breadth 307 in close agreement with Braem's figures. 

The fioating statoblasts of the material from Stjche have the 
form shown in fig. 22. They do not vary much in form, although 
ill some of them one of the sides is more convex than the other. 
The annulus leaves a considerable part of the central capsule 
exposed on both surfaces of the statoblast. The average ratio of 
length to breadth (11 cases) is l’r>43 : 1. 

The sessile statoblasts are considerably larger than the floating 
statoblasts. On the attached surface (fig, 23) the central capsule 
gives ofi’ an irregular peripheral ring of cementing substance, 
which forms a vertical ridge by which the statoblast is fixed to 
the ivali of the tulie in which it has been produced. On the free 
surface (fig. 25), a saucer-like shape is produced by the develop- 
ment of a thin marginal collar. This represents the aniiiiiiis of 
the fioating statoblasts, as is shown by its structure. 

In some statoblasts the gas- cells are represented by only a small 
proportion of the number found in a floating statoblast ; and these 
occur in isolated groups, of irregular and obviously inconstant 
form (fig. 25). In other eases, .as in fig. 24, the annulus, forms a 
complete band, which, is almosfias well; developed' as in the floating 
statoblasts. ■■ 

The uncertainty about the- breadth- is -due to the fact .that the statoblasts-, 
measured were not resting -accurately on one of their flatter 'surfaces, 

Proc. Eool, Soc,.--1913, No. XXXI. 
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Tlie sessile statoblasts are very variable in sha.pe and size 
(ligs. 23-25), but they are a, 11 larger than the floating sta,to blasts 
of the vSanie specimens. Tlie largest one foiimi metisiii'ed (>i() p 
by 432 ft, giving a ratio of 1*481 : 1. A sliorter and In.-oader 
one was 560 y by 480 p, with a ratio of 1*16(>;1. The average 
of seven ineasiiremeDts was 554 a by 434 g, with a rjst/io of 
1*276 :L 

(4) Plijmatblla bmarhinata Allman^ var. muscosa Kraepeliu. 
(PL LXIII. figs. 15-20.) 

In his -well-known wwk on the German Freshwater Polyzoa, 
Ivra.epelin (87) refeivs the forms of Flmnatdla which have come 
under liis observation to three species. Tiiese are desciibed 
respectively a.s P, princeps, F. pdj/morpha, and F. punctata; 
For the last, -with wdiich it is not necessary for me to deal, he 
has adopted Hancockls name. Tlie first two wei*e i*eiiained liy 
him, on the ground (pp. 118, 119) that the older names, from 
■which a choice might have been made, have been used in so 
many different senses by previous antliors that it would only 
have inti'oduced additional confusion to have made use of any of 
them for the species as characterised by him. I do not think it 
necessary to follow" Kraepelin in this conclusion. 

P. princeps and P. pob/nimpJuc were distinguished principally 
by the form of the floating statoblasts. In P. princeps these are 
relatively long and narrow, and the ratio of length to brea,dth is 
said to vary from 1*53 : 1 to 2*79 : 1, the typical ratio being given 
as about 1*8: 1. The species thins characterised includes P. emur-^ 
ginata Allman and F, fntf icosa Allman. 

In P, pohjmorpha the floating statoblasts are broader in pro- 
portion to their length, and the ratio of length to brea.dtli is 
described as varying from 1*1 : 1 to 1*42 : 1 ; the aveiage being 
about 1*25:1. tinder this name Ivraepelin includes P. repmis 
and P.fmigosa auctt. 

The foians of FlmnaieUa wnth relatively broad stirtobla.sts a-re 
represented in the material which I have received from Efiglish 
waiterworks only by a variety of F, fimgosa, wliicli, following 
Braem’s earlier opinion, I have treated cibove as a species distinct 
fi'om P. reyj^^ens. Those with elongated statoldasts are represented 
by the material from Torcpiay, and it thus becomes iiecessary 
to discuss the question of the name w’hich should l)e used in 
describing them. 

Braeni (90, pp. 9, 10) has brought forward arguments to sliow 
P. fniticosa F, mim^ginata are distinct species; and' lie' 

points out the following differences between them 

(1) F. fruticosa has relatively slender tubes, whicli ginwinto an 
erect form; while P. emarginata has broader tubes, whicli are 
more adherent to the substratum. (2) The floating statoblasts of 
P.fruticosa are more than twice as long as broad {avera,ge ratio : 



rOLYZOA OF WATERWORKS. 4 -“j3 

leiigtli to lareadtli, 2'497 : 1 wliile the aniiiiliis does not cover 
so much of tlie central capsule as in the otliei* species. In 
F. ernargmata. on the other hand, the heating statoldasts ai'e 
less than twice a.s long as Inroad (average ratio: length to l)i:'eadtii, 
1*868 : 1), wliile the annulus covers nearly the whole of the 
‘‘ upper'’ side, leaving onl}; a. small portion of the central capsule 
uncovered. (3) In F. fruticosa the sessile statoblasts lia.ve a hi-oad 
vestigial annulus, and are more than twice as long as broad (ratio, 
2*461 ; 1), wliile those of F. emarginata resemble the sessile state- 
blasts of P. repens^ and have no annulus, while they a,re less than 
twice as long as broad (ratio, 1‘312 : 1). 

Tlirougli the courtesy of the authorities of the Hamburg 
Miiseirm, I have had the opportimity of exainiiiing specimens of 
both vai*. muscosa Kraepelin and var. spongiosrt Kriiepeliii, from 
the oi*iginal material described by that aiitlior. I have hgiired 
a floating statobla.st (fig. 18) and a sessile statoblast (fig. 20) of 
vai\ waiscosa^ from the Hamburg material, for comparison "witli 
tlie Toi“quay specimens. The ineasurements w-bicli I have made 
of the statoblasts from Hamburg agree closely ivitli those given 
l)y Kraepelin, and are as follow's : — 



FLO.iTIXG STATOBLASTS. j 

Sessile stato,b lasts, j 


I 

Length, j 

Breadtb.i 

^ i 

Average | 
ratio, L ; B. i 

■ 7*~ — ■■ — "" ■ ' i 

I r j r 

Var. muscosa ... 

432-496 ' 

1 240-230 ^ 

1*817:1 

384-592 1 272-352 1 1*456 : 1 

jVar. spongiosa... 

448-480 

1 256 

j 

1*833 : 1 

j 416-496 1 320-381 1*278:1 

i . 1 i 


Tery few floating statoblasts are present in the sjjongiosa- 
material, in wfliich there are a number of sexually produced 
embryos. 

If. Braem’s criticism of Kraepelin’s results is correct, it 
follows from these measurements tha,t both va.rieties, niuscosm 
and spongiosa, are to be regarded as forms of P. emm'ginaUi ; 
a.nd in this I am following wdiaf I understand to be Biaem’s 
opinion. 

The specimens sent from the Torquay Waterworks by Mr. S. 
C. Gliapman a.|3pea.r -to me to be referable to P. mrmrginata^ 
a.,s understood by Braem, although their floating statoblasts are 
less elongated than in tlie Harnbuig specimens. I find that these 
statoblasts vary in length from ■ 328 p, to 416'jti and in breadth' 
from 224 p to 264 g,.,' the' average' measureiiients' '(H cases) 
bcmig': — Length, 371 p ; breadth, 240 p ratio, L : B, T*543 :'l. 

■ * The 'ratio is calculated from the 'measurements given h'v Braem, 
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■Tile sessile statobksts have tlie following measiireineiits : — 
Leiigtli, 432 ^.t-448 /X, average 442 g ; breadtlij 320g-~3()8My 
average 33('> g ; average lutioj L: B, 1*317 : 1. 

If Brjieni is right in sepa.rating jP. emm^gmata and, 1:\ fruiicma^ 
the proportions of the sessile statohlasts would alone jiisti:fj the 
reference of tlie Torquay specimens to P. emarghiata ratlier tliaii 
to P. fndicosa. 1 am confirmed in tlie belief tliat they belong to 
the former species by the fact that the annulus covers nearly the 
wdiole of tlie central capsule on one surface of the statoblast 
(figs. 15-17), as shown by Allman (56, pL vii. fig. 7) in one of iris 
figures, and by Braem (90, pi. i. fi.g. 12), who Iia,s ca.iled special 
attention to the importance of the cliaracter in question. 

In Kraepelin’s series of measurements of the forms regarded 
by him as belonging to P, p^nnceps (87, pp. 112, 113) the average 
ratio of length to breadth is given as 1*8:1. But lie admits a 
considerable variation in this resj^ect, tlie limits given being from 
2'79 : 1 to T53 : 1. It will be seen that my own measurement of 
1*543 : 1 falls within these extremes, altliougli it is much nearer 
Kraepelin’s lower figure. The highest ratio of length to l)reaflth 
measured by me is T666 : 1, and the lowest is 1*333 : 1. The latter 
ratio would bring the statohlasts well within the limits given by 
Ivraepelin for his F. polymoipha, which includes P. repeyis auctt. 
It thus becomes necessary to consider whether the Torquay speci- 
mens should be referred to P, repeiis instead of to P. emargm^^- 

I have accordingly compared the Torquay statohlasts with the 
variety of F.f ungosa described above and with what I regard as 
a typical form of F.^'epenSj obtained at Cringleford,near Norwich. 
It will be seen from the figures that the fioatiiig statohlasts of 
the Torquay specimens (figs. 15-17) are distinctly longer, in pro- 
portion to their breadth, than those of either P. repens (fig. 21) 
or P. fungosa var. eoralloides (fig. 22), and that tlie annulus 
covers much more of the central capsule. It will be remarked, 
moreover, that in the Torquay specimens the annulus extends 
over the central capsule further on one side than on the other 
side of the statoblast, in agreement with P. em(mjinata vai*. 
miiscosct (fig. 18, from a Hamburg specimen) ; wliile in tlie other 
two forms tlie annulus is about equally developed on botli sides. 
The floating statohlasts of F.fimgosa (iig. 22) are distinctly lai'ger 
than those of P. repens (fig. 21). I have not obtained sessile 
statohlasts of P, repens for comparison. lvrae|>e]in denies the 
existence of this form of statoblast in the typical P. repens, Imt 
Braem (90, p. 6) claims to have found them. In F.fwngosa tlie 
sessile statohlasts (figs. 23-25) are very large, and pos>sess a rather 
■well-developed annulus ; while they are smaller, and with a more 
vestigial annulus, in the specimens of P. emarg’mata viir. nrms- 
cosa, both from Hamburg (fig. 20) and from Torquay (fig. 1 9 ). 

I fully admit that the fioating statohlasts of tlie Torquay 
specimens are short as compared with those of more typical 
specimens of P. emnrginata ; but it appears to me that the result 
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of the a],)ove comparison is to support the conclusion that the 
Torqiin-y material slionld be referred to that species, and I 
special stress on the unequal development of tlie aiiiiLiliis on the 
two si<les of the statoblast. Kraepeliiils var. muscosa- was 
characterised by him as a iiixiiriantly branched form of Flimia- 
iella in which tlie branches were not cemented together (in tliis 
respect differing from his var. spongiosa^). The Torquay speci- 
mens seem to me to agree closely with those from Hamburg in 
their mode of growth, and I have accordingly thought it ])est to 
refer them to the same variety. 
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EXPLANATION OF THE PLATES. 

Plate LXII. 

Shtiwiug ,inlieniaculii of Paliidieelkc articulata from the pipes of an 
waterworks-system. 

The Hgiires w(ye drawn with a Zeiss A objective, and were then reduced two and a 
half diameters. The scale represents hundredths of a luilliinetre. 

Fig. 1. Zoceciurn hearing a hihernaciiluni of the typo described by Diiniortier tuid 
Van Beneden. (Only two hihernacula of this type were found in the 
wiioie of the material examined.) 

Fig. 2. A zofficium, accidentally folded, wddch has developed two hihernacnhi, 
whde it bears two other hihernacula (bases shown) in the place of tlm 
oplinury lateral buds. The preceding zoiecium also bears two lateral 
Inbernaeula. 

Fig. 3, Zoiecium bearing three hiberiiaciiUi. The (Ustul oiie is sniiill, nrul is still 
enveloped distal ly by the remains of the zocecium in wliieU it has been 
formed. 

Fig. 4. The sniallest hibernaculuni found. It shows distally the remains of the 
ytayiimi in which it was formed. The elongated polypidedtud is seen in 
■ ; its interior. 

Fig. 5. Zofficium with three hihernacula, each of whicli shows a polypide-bud. 

Fig. d. Basal view of a zoceciinn which shows two split hibeniaeulum-valves in its 
ect-ocyst. 

Fig. 7. A similar zo(ecium, in bpal view, with a terminal and a latend hiher- 
naculnm. The latter is developed nearer the proximal end of the 
zomcium than is usually the case. 

Fig. 8. Side view of a similar zomchira, showing the sex>ta from which lateral 
zotecJu have broken olL A fully-formed hiberuaculiim is present distally. 

Fig. 9- A sbiilar zomcium, bearing a terminal hibernaculnm, which is still enclosed, 
distan.y, in the remains of the zomcium inside whicli it lias been formed. 

Fig. 10. A series of three zooecia, with the proximal end of a fourth zomcium. 

The proximal zoeecium has developed a hihernaculum wliicli has passed 
partly through the terminal septum. The third zoceciinn bears a terminal 
liibernaculum, the proximal end of which partly traverses the corre- 
sponding septum. 
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Plate LXIII. 

Statijlilasts. of Pliylaotokeniata (detailed structfire of tiio airLiiilus not repre- 

seiiietl). 

Tlic dgiires 'ivere drawn with a Zei-5s C objective, ami were then, reduced two aiid a 
half djaiiieters. The >'ea]e represents hundredths of a milliirietre. 

Figs. 11-14. FredericeUa snUcum, showing the variable form and size of the state- 
blasts. Batle}’ Waterworks. 

Figs. 15-17. F!ui}?afelki emarghiata muscom; doating statoblasts. Torquay 
Waterworlis. 

Fig> 15. “ Ven tral ” view of a xonng .statohlast. The central cap.sule is represen ted 
by the deeiser shading. The line coiicer.tric wit'h the outline of the 
central cap^sule, and next inside that line, indicates the extension of 
the annulus on the “ ventral ” side. The iinier eirele represents the 
edge of the aimuius on the “dorsal’' side, as seen throtigh the central 
capsule. 

Fig. 10. ‘‘I'entral” view of an old staioldast. The ontlijie of the cei.itral 
capsule is obscured by the annulus, and is not seen. 

Fig. 17. “ Dorsal ” view of an old statoblsist. The annulus covers nearly the 
wliole of this .sc.rface of the central capsule. 

Fig. 18, Fhimatel'ia emuiujinata var. museosn, Hamburg Waterworks (from 

Profcssur Kraepelinls material). The annulus covers most of the central 
capsule on this surface of the statohlast. 

Fig, 19, Flnu'it.d'eUa emargiuaki var. mnscosa. Torquay Waterwork.s. Sessile 
statohlast, showing the vestigial annulus; fro,in the iinattaclied surface. 

Fig, -0. FhuMa.tdlii edHirijinata var. museosa, Hainhurg Waterworks (from 

Professor Ivraepeliifs materialj. Sessile statohlast ; from the attached 
surface. 

Pig. 21. Flnmatella repeds. Floating statohlast; from a pond, cominujucatii]g 
with the River Yure, at Cringleford, near Norwicls. 

Figs. 22-25. Fkuuatella fnngosa var. coralhAdes. Styche Waterworks (from the 
pool supplying the system). 

Fig. 22. Floating statohlast. 

Fig. 23, Sessile statoldast, from the attached surface ; shelving the cenient- 
sul;)staiice hy which it is attached to the inner wall of tiie zoteciuro. 

Fig. 24. Sessile statohlast, with well-developed annulus, the details of which 
are represented in a small area on the right side of the figure ; from 
the unattached surface. 

Fig. 25, Sessile statohlast, with vestigial annulus, which shows remains of the 
gas-containing cavities (only represented at the upper and left parts 
of the figure) ; from the unattached surface. 
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34„ Tlie Marine Fauna of British East Africa and Zanzil)ar, 
from Collections made by Cyril Crossland, E.Sc.^ 

F.Z.S,, in the Years 1901-11102, Bryozoa'^' — Clieilo-" 
stomata. By Aethur Wm, A¥atehs, E.L.S., F.G.S.f 

[Received March 13, 1913 : Read April 22, 1913.J 


(Plates LXIY.-LXXIII.? and Text-figures 79~F2.) 

Index. 

Systematic : Page 

lirettut trojnca, sp. ii 465 

S^/miotum. pemhaensiSf sp. ii 465 

S. eoHtoyta, sp. ii 4<66 

I^icellaria chnal'eusis, sp. a 467 

St'ayaria zcmzibariejisiSp sp. a 469 

S, (lendroffrapta, sp. a 470 

Seripoeellarki wasinensis^ sp. a 470 

Vittatieella elegans^ var. zanzibartensis, aov 485 

Cellar m gracilis, var. tessellata) aov 495 

G. 'wa sinensis, sp. ii 495 

Oslhimosia zanzlbinHeiisis, sp. a 508 

in mi U ina s\i 514 

Lepi^alkt wasinefisis, sp. a 516 

Tetralia chmkensis, sp. a 518 

P. mdtur, var. armata, aov 618 

Mhpichozoon profimdim,'sisa:. laminatim, now 523 

Adeonellopis crosslandd, sp. a 531 

Scriipocellarid&B 473 

Cateaicellidas 483 

Celia ria 493 

Scliizoporella — 505 

Cellepora 509 

Xjagenipora 510 

ZtepraUa 515 

Myriozoidea 520 

lletepora 534 


The collection made by Mr. Cyril Crossland in the neighbour- 
hood of Zanzibar contains 76 species or varieties of Olieilostomata, 
and all are from sliallow water, in fact with the exception of two 
are from 10 fathoms or under ; so that, for a purely shallow-W'ater 
collection, it is a very large one. 

PoinU of Special Interest. 

(1) In Stirparia the first zooecium of a tuft has the cliaracter 
of a primary zooeeiuin (p. 4:70). 

^ (In view of the diflerence o£ opinion as to whether this Phylum sliould l)e 
called Biyozoa or Polyzoa (see Proc. hinn. Soc. 1911, p. 61) I have not interfered 
with the ptefexence of the author.— Ebitoe.] 

t Communicated by Gyeie CKosaLXND, M. A., B. Sc., F.Z.8. 

J For explanation of the Plates, see p. 533. 
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(2) The nature of the articulation can be used in grouping the 
Scnipocellariclfe, the other characters being tlie ovicells, vibraciila, 
(especially the number at a bifurcation), and the hand, perhaps a 
speiiiiotheca at the distal end. 

(3) The difterence in form and position of the oraria in Bugiila 
and Scrupocellarla gives a generic character, and tlie same is tlie 
case ill other genera (p. 47b). The form of the ovaria is lihely 
to give us considerable assistance in classilication, but as the 
ovaria pass through various stages of development, time and 
caution are requisite to make it fully available. 

(4) In Memhranipora armata Hasw. there are two mature 
polypides in most zooeeia, and on one side of the zooeeium there is 
a long chainbeied avicularium, whereas on the other side there is 
a similar long chamber containing a secreting gland (p. 488). 

(5) In some species of Schizop07'eUa a bar curving towariis tlie 
sinus is seen across the operculum. This is the comiiiericement 
of the lower wall of another zocecial layer, and in many cases the 
distal walls are seen to extend over the operculum (p. 504). 

(6) In DlplocUclymia complicata Ess. a small ovum starts in 
a small sac hanging down from the opercular region- Both grow 
large, and the larva ultimately fills up a large portion of the 
zotecimn (p. 491). 

Some of the species in this collection were also found in 
Crossland’s Bed Sea collections, and my report thereon is quoted 
with a shortened reference 

This communication may be considered as part of a seiies 
dealing with tropical forms, of which three papers on the Red 
Sea etc. have been published ; and I have a small collection from 
Cape Verde, also collected by Crossland. 

From the locality Wasin about 60 species were procured, and 
from Eas Osowamembe about 30 in all. 

Since tlie examination of this Zanzibar collection was corn- 
iiienced, Levinsen has published his ‘ Morphological and Systematic 
Studies on the Clieilostomoiis Biyozoa,'and we liave for some time 
been anxious to see his ideas on classification developed. He has 
given the particulars of much valuable detail examination of the 
calcareous parts of the Eryozoa, and doubtless many of the cha- 
racters he deals with will receive increased attention, and our 
knowledge is much advanced by the wealth of observation. 

, Unquestionably much of his altered classification will be 
adopted ; but if any of us tlioiigbt that all our t.roiibles "would 
be ended as soon as Levinsen publisbed his results, we find that 
this is' far from being the case. We have to examine each new^ 
grouping, and see whether, when other character's are examined, 
they uphold suggested alterations; also, do ' other .species ;of the 
groups fall into place? , I already^see where some modifications 
will be I'eqiiired, an ch no, doubt other workers whO' liave carefullj' 

^ Jomii. biim* Soc.,, ZooI.'Tol. xsxi/pp.T23“18b 231*"2o6. 
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examined LeviiiseiVs great work are corning to similar con- 
elusions, mikI in tliis waw onr startiirgdr'OiB Levinseii’s st!iii(lp()iiit, 
and iisiiig* it as a stepping-stone, should ultimately aiivarict^ the 
eori'ectness of the classidcation veiy iniich. i\.t present iJiO 
ptositioii I'emains r'ery difficult, since for a large pa.i't we (>.re luit 
sure what will be accepted. 

I do not want to be misunderstood as giving a.n adverse 
eriticisni, ami so wo’uhi add tha.t tlie task was too gi'eat to be 
iiiia.l, ns Levinsen must have fully feit ; and we must now be 
alive to tiie fact tliat, in the future, classifications will to a- 
lar-ge extent lje based upon the structure of the soft pa.rts, wdrich^ 
furiiisiL a very large nmnl)er of characters, some of which ai’^yof 
great value, w'hiie otliers will not be found very useful .For 
every external character there are many interiifil ones of 
innportance. 

It riiiist l.)e empliasized tliat, as I lia\'e often said’^', characters 
of great value in one group or family are almost useless in tlie 
next; and all attempts at fixing certain characters as l)eing 
of A 1 iiiiportaiiee, others of secondary iin})ortance, a,nd so on. 
down the scale lead to no result, but we must get togetlier our 
groups of species based upon as many chai*acters a.s possible, and, 
gradually build from tliem larger <li visions; and this process must 
1)6 slow, but it will be natural, whereas the attempt to work from 
the larger divisions has led to false results. 

As a case in point, Levinsen makes gi^eat use of the rosette- 
pdates, wdiich I have found in certain ciises to give most useful 
results, ill other families none at all; and in tabulating Levinsen’s 
results we line! that the family character is often uni- or multi- 
porous, with or without pore-chambers, that is to vS£iy, tlie 
character in such cases is of no value for tJie higher grouj,). 
In those families in wdiieh -we shoidd l,iave been most glad of 
lielp, namely, in Membraniporiday Cribrilinidfe, Micropoiiihe, 
Esciiariday Smittinida, it is pore'Chainbers or uni- or loulti- 
porous rosette-plates, and in eight other families uni- or iniilti- 
poi'ous rosette-plates; also in genera ive find the sa.,me range, so 
that, while Levinsen’s wairk in this direction is very valualjlty 
care is required lest we attacli undue importance to the rosette- 
plates, or any one cdiaraeter. 

' Where the opercular a, perture is not on a level ivitli the frontal 
surface of tlie zocecium there is often a shelf upon which the. 
distal end of the operculum rests, and Levinsen has shown tlia-t 
this, is, a clmracter of some value ; but here, again, \ve must not 
expect too much. The value of most of- the characters used by 
Levinsen, even' for the main divisions, are still on trial 
, ■ Levinsen has followed t-I^Ioniian' in using' names given by the 

* Pag-e 71, Levinsen expresses' these 'facts as ■ follows Tlie same structAiral 
feature , in different- systematic divisions can have ,a very different ' systematic 
iraportaiiee, so that characters which are constant in one genus or thmilv, in 
other^caiTesp,(mding“ divisions are not always constant even within the ^[leeies.”’' ’ 

t Since 1 wrote, the above, .Canu has sliarply criticised Norman’s suggested 
alterations of generic n-ames, (Lev, Grit, de Faleozool.' vol. xvii,'p.,.Et '' ''' 
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eaiiier Miitliors in a sense difi'erent from tJiat rippl ied to 
for ,^£»‘erier;-itions ; and i-sot only timt, ]:mt. ^yenevic names -vritfi 
establislied are shifted to be used insteas.iof other weil-estu]ei>’he‘! 
i;auies. Cellaria is to be replaced by Cellular ia, a nrime tint ha> 
1)6611 used in iiuineroiis senses during the lifetime of most 4<f ns. 
Tliere is no rule obliging ns to revert to old iruiies wlrich 
made for geneia without any adequate and reeognisalde descidp- 
tioii ; blit even if a rule were being broken, we slioiild contiriiie 
to do so ill order to stay the appalling confusion cause)! by this 
desire to Iteep alive a name in its doubtfully supposed original 
sense. CeUaria still means for me what it lias iiieant all my 
scientific life, I do not accept Zc/.>r«hVt as ineaniiig jlefuhranC 
pordlfc. and tliis Levinsen also refuses to do and gives an aineinleil 
description of llerrlrranlporeUa; hi!t I am not jirepared to a('‘ee|)t 
Aspidelectra, and should place -melouilia under Jlemhmulporella. 
Nor is tlie variously used Escharoldes a satisfactov}' nanie, seeing 
tliatr it was onl}^ given for a subgenus of Cellepora based iipioii 
cliaracters seen to be useless. jJiscopora is another genus that 
sliould ha\-e been dropped, as it was quite insuliiciently described 
at fii'st ; in fact, the name was given by Lamai'ck to a Cheilostoine 
and by Fleming to a Gyclostcme, so that it lias been employed for 
all kinds of unrelated things, as Cellepora. llcdoporelia, Merahrcoii- 
para, Jitter onelki. Emittluaj Faliaicellaria,, JJ-iastopora , Lichenopora^ 
Ttdndlpora^ etc., and has been variously used by paheoiitologists. 
It has not l)een proposed to retain Discopora on account of the 
definition, wliicli now tells us nothing, but froniwliat is supposed 
to be the first-mentioned species of an incongrooiis group. 

Such changes back to discarded genera add much to the diffi- 
culties of those who are closely following all that is written; and 
a;re not these premature and puzzling changes of names keeping- 
back new workers fi'Oin entering the tl'iinniiig ranifs ? ITiitil we 
are sure of the characters, and have enough material, to test, the 
relationships, w'e must often gather inforinatioii i-oiiiid species 
and genera tlie names of which we know will iiltimatelj'" be 
changed or disappear. 

1 have again to tliank ]\Ir. Kirkpatrick for allowing me to 
luiike frequent . comparison with the British, Miise.iim col- 
lections, The Plates were most]]" dra.wn before tlie a.ppearaiice 
of Levinseii'.s work, otherwise they would have been slightly 
(lifierently , ari*anged. Miss Thornely’s paper, '"^'Hhe Marine 
Polyzoa, of the Indian Ocean from H.M.S. Sealark/'’ Trans. 
Linn, Soc. vol. xv. pp. 137-157, has also apipeared during' the 
prepa, ration of my p)aper. It iiifiterially increases our knowledge 
of the distribution of tropical Bryozoa from moderate depths. 

Other groups collected by Mr, Crossiand from Zanzibar iiave 
already been described hy specialists in the Proce,edings , of 'this 
Society. 
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Aetea anquina Linnaeus. (PL LXIY. figs. 1 & 2.) 

For synonyBis see Miss Jelly^s Catalogue, and a,dd 

Aetea arigmm Calvet, Bry. Mar. de Cette,” Trav. cle Tlnst. 
de ZooL de FUniv. de Montpellier, ser. 2, mem. 11, p. 8 (1902); 
JulHen & Oalvet, Bry. prov. des Camp, de Fllirondedle, p. 122 
(1903); Thornely, “Ceylon Pearl-Oyster Fislieries,” vol. iv.Suppl. 
Rep. xxvL Polyzoa, p. 108 (1905); Robertson, “Noii-Incr. Bry.,” 
Univ. Calif. Pub., ZooL vol. ii. No. 5, p. 244, pL iv, figs. i™4 
(1905); Norman, “ Polyzoa of Madeira,” Journ. Linn. Soc., ZooL 
voLxxx. p. 283 (1909); Levinsen, Morph. & Syst. Studies on Clieil, 
Bry. p. 93 (1909); Oanii, “Bry. Helv. de FEgypbe,” Mem. deFInst. 
Egyptien, voL vi. p. 190 (1912); Osburn, R. C., “ The Bry. of the 
Wood’s Hole Region,” Bull. Fisheries Bureau, vol. xxx. p. 220, 
pL xxi. figs. 14, i4fi (1912). 

In the specimens from Wasin I have seen ovicells in the same 
position as those of A. 7'ecta, namely, at the top of the tubular 
projection at the back. This dorsal ovicell has now been seen 
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in xi, re,(da from liapallo"* aiicl Naples in tiie MediteiaToiejii!, 
ill the vBalgica ’ Antarctic material.- Miss Roliertson descirilies 
ov^icells on the front, some distance down, but was in doubt as to 
whetlier the species was a true A, angudua. Wlietlier she reaJJy 
liad another species before her or not must be left uncertain, but 
certainly the front position as drawn by her is a very strange and 
miexp)ected one. 

Miss Idobertsoii lias confirmed wdiat I wrote about tlie ovai'ia 
occuiTiiig in the creeping part, and this seems to he the usiial 
place ; iiowever, in the present specimens I do not find tliat tlie 
polypide extends far into this part, as it sometimes does in A. recta 
and as Miss Robertson describes and figures in A. (mga/hia. 

Brnitt, \Yaters, Juliien, and Robertson ha.ve all shown tliat the 
polyjiiile etc. does not entirely live in tlie tabular prolongation ; 
but Juliien, altliougli appreciating tlie fact, called this part the 
|)eristome or peristomia. Surely the peristome is something 
beyond tlie operciiluni and is the pai't where the polypide is only 
to be seen when exteiiiled ; so tliat this term ajiplied to Aetea is 
most uiifortniiate and misleading. This tulmlar prolongation 
lias been called the neck, and the terminal portion the spoon, but 
no satisfactory name has been given to the creepiing portion, which 
is only a part of the zooecium. There are 12 tentacles. 

The diaphragm does not make an infold when reti*acted, like 
most of the Cheilostomata ; and the appearance of setae, which 
lias frecpiently been alluded to, must be causeil by a partial ' 
extrusion of the diaphragm. In some respects AeUct a.pproaclies 
the Otenostoine but no Gtenostome has an external 

ovicelk 

I do not altogether understand what Levinsen t says rega.rding 
tlie ovicells of tins species ; for tliougli tlie wall of tlie ovicell is so 
thin that tlie eniluyo can readily be seen, yet decalcified pre- 
parations and sections liave been studied. If Levinsen means to 
suggest tliat the sacs containing tlie ova, and emlnyos are only 
accidentally at tlie termina.tioii a,iid miglit adhere in any position, 
then this is not the ease, as I have now seen a, large nniidier, perliaps 
luHidreds, alwajs in exactly tlie same ]iosition, and see no I'cason 
wdiy we sliouitl not speak of thein as ovicells. One section shows 
tlie zoieciid wall Imlging out and the ovum [)a,rtly in bliis portion, 
wdiicii is tlie commencement of tlie ovicell 

Loc. Arctic; Atlantic; MediteiTanean ; Oulf of l\fa;naar; 
Zanzibar (Ilincks) ; S, Africa; Australia,; New Zealand, Ibs- 
iiiania ; Pacific? {Robertson); Tristan da Gnnhn {‘^ (t/i all eager 
Wasin, Brit. E, Africa, 10 fa.tb, (500 §), collected by Orosslamb 

F osstL Upper Tert. Italy (Feviani), Helvetian of Egyp t {Fmw), 

* Bryozoa from Eapalloy Journ. Linn. Soc., IZool vol. xxvi. p. 5, pi. i. :fia:s. 1-5 

'(1896)V, , ■ 

t Morpln & Syst. Stnduy on the CIigU. Biy. p. 93 

X Since tlie above was vvi'ipen, Prof. 11. C, Osburii has confirmed tlie exi.stence of 
ovicells in the position described, having found numerous such ovicells in s})ecimens 
from Pish Hawk Station ; see Brjmzoa of the Wood’s Hole Region^ Bull, of the 
Bureau of Fisheries, vol xxx. Document 'No. 760, p. 220 (1912). ' 

: § These inid similar numbers m'e Crosslanil'snigistration mimlKTs. 
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Aetea truncata LiiiH-lsboro vigil. (PI, LXIY. fig. 3 .) 

Tiiere a.re only shim, 11 frnginents from Prison Island, Zanzil:)ar 
Cba/nnel. Tlie eree]:>ing tube or stolon is clotted in just the same 
Avny as tlie erect tube. 

ijGc. Anctic ; Britisli ; Da.nisli ; Madeira., Xa.jiles, Ka.pallo, 
Cette. Prison Island, Zanzibar Channel (505), 8 fatli., collected 
by Crossland. 

Fossil. Helvetian, Egypt {CJanu). 

Brettia tropica, sp. n. (PI. LXIV. figs. 4, 5.) 

There are only the zocecia figured, and it vill be seen tliat the 
species is closely allied to B. australis Busk, but differs in the 
shape of the area, whicli in B. irojiica is about the lengtli of 
a zotcciuin. There a, re on the dorsal siirfa,ce the two light d isles 
on eacli side as in B. longa Waters, but in B. tropica the distal 
ones are very minute witli tlie proximal one miicii larger. The 
lower zocecinin arises from a ca.lcareons knob, from wliicli stolons 
spi-ead out. Tlie zocecinin is calcareous, and most of tlie species 
of Brettia are more or less calcareous, but with such small 
fragments we cannot know inncli a.bout its relationships. 

I found species of BreUia in tlie Aivtic and one in tlie Antarctic, 
and thougli the differences a,re very small it does not seem tlmt tlie 
present form ca.ji be pla,cc‘d witli any of those already described. 
BreUia may Imve avicula,ria, but tlien it has been called Cori/no- 
porella Ilincks. 

Loc. ’W'asin, Brit. East Africa, 10 fath. (501), collected by 
Crossland. 

Synnotum aviculare Pieper. 

'Waters, Rep. Sudanese Red Sea, p. 129. 

Loc. (additional). Wasin, Brit. E. Africa., 10 fath, (501) ; Has 
Osowamembe, 10 fath. (504) ; Mewerii Bay, 6 fath. (510), 

Synxotum pembaensis, sp. n. (PL LXIY. figs. 12-15.) 

Zoarivim with a s|>reading ra.mifying stolon, from which several 
erect stems a,i’ise, just its in Fihjmria etc. Tlie stem is about tlie 
same size as tlie creeping stolon, and is smooth for aljoiit the lengtli 
of two or tliree zocecia, then tliere is a short zocecium followed by 
the paii's of zooicia.. 

Tlie zocecia are shorter and stouter tlian tliose of Syrmoiwni 
aviculare P. At one side at the distal end there is a roimcl 
pedunculate aviculariiim, but no sessile avicuiariiim as in A. 
aviculare. The first zomcium of eacli hraiich is iini serial, as 
is a, Iso the case in S. avicidw'e, Notamia hursaria L., Dimetopia, 
and Oal'weUm, wdiereas in GemeUaria loricata L. them is a pair 
of zocecia at each fresh bifurcation. Tbe pairs of zoceeia tniii 
alternately sliglitly to right and left, and tliere aie radicles from 
bet'ween the zocecia just as hi Symiottmi aviculare* ' There ' seem 

* llitn-e are in aiul 
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to be several pores in the large distal rosette-plete, lliere are 
10 tentacles. 

Log. Wasin, Brit. E. Africa, 10 fath. (501) ; Chiiaka, Za,nzil;)ar, 
2 fath. (508);' Ghaki-Ohaki Bay, Pemba Island, near Zanzibar 
(517), collected bj Crossland. 

Synnotum coxtoeta, sp. n. (PL LXIY. figs. 16 18.) 

Sjjnnotimi amcvlare Bobertson. Xon-Incnisting Bryozoa, ^ 
Univ. of Calif. Piibl., ZooL voL ii. p. 286, pi. xiv. figs. 84, 85 
(1905). 

The zoarium is coiled up, e.specially at the end. Tlie branches 
of the zoarium dichotomise, and consist of pairs of zoceeia back to 
back directed alternately in the oiiposite directions at riglit 
angles. 

The zomcia are wide, siibtrnncate at tlie top, diminishing r(?gu- 
lariy to the base, with a sessile aviculaiiuni at one oi' both sides 
near the distal end, and there are a few large I'ounded, |)ediiii- 
cidated aviciilaiia replacing one of the sessile avicidnria, Init none 
of these are found in the older zomcia ; the area is large, occupying 
more than two-thirds of the front, and the calcareous layer is miicli 
more solid than in any otlier of the GeniellaridiB examined. Tlie 
first zocEcia at the bifurcations are single, wliereas the next ones 
are double, being back to back. There are long radicles from tlie 
side of the zocecia. In the lateral wall there are two rosette - plates 
near the distal end. 

There are 11 tentacles. 

We know Gemellarict loricata L. without a,i:yy avicidaria., S, 
pemhaensis nov. with terminal pedunculated a.vicnlaria, tlie 
present species witli sessile a,vicularia ajid a few sliort thick 
pedimcuiated avicularia, and S. avicukire also witli both sessile 
and pedunculated a.vicnlaria. The presence or alisenee of a,vi- 
cularia is constantly turning out a.n uiisatisfactoiy generic 
character, and I have never felt quite satisfied that a new genus 
was required for Symiotimi. 

Miss Eobertsoifs figui'e sliows the zomcia more attenuated 
below, but it certainly seems that tliis is the s|:)ecies she 
described. 

Log, Giuiaka, Zanzibar, 2 fath. (508); Chaki-Gliaki, Pemba 
Bay, near Zanzibar, low water (517); Wasin, Brit. Ea,st Africa, 
10 fath. (501)5 

EuCEATEA, CHELATA Linn. ■,■■ ■ 

See Miss Jelly’s Catalogue, and add : — 

ScrupaHa chelata Kirchenpauer, Bericlit liber die her- 
suednmgs-Eahikder PommeraBia.,''“Bryozoa,’’p.,,181 (187£ 

; Eu-crateaxhelata Levinseii, ZooLBanica, p. 42, pi i. igB , ' ,-9 ; 
Galvet,', Bry., cle,, Cette,: .p., 12 ; Robertson, Koii-Incrusoing. 
Bryozoa;’ IJiiiv.;of Calif. 'PubL, Zool. vol. ii. p. 248,pL,v. figs.. 7-9 
(1905); Barrois, Emb. des Bry. p. 194 , pi. xv. figs. 10-12 (1877) ; 
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Osbiirn, Biy. of 'Wooers Hole Ilegion” Bull, Bur. Fish. yoI. xnx. 
p. 221, pL xxi. %. 15 (1912); Novdgaard, Die Brju (kxs West. 
Koi'wegens,’’ Die Meeresfauna von. Bergen, p. 76. 

A few zocecia were seen f;roiii AVasiu. 

Loc. As fsir north as tlie Lofoten Islands ; Atlantic ; Bi'itisli ; 
MediteiTiinean ; California; Australia; 8. Africa (A. IF. ]!\ col/.). 
AA'^asiu, Brit, East Africa, 10 fatli. (501), collected 'by Grossland.^ 

Beania spinioera MacGiilivray. 

DiacJioris s^nnigera Ma.cG. Trans. Roy. Soc. Yict. voL iii. 
p. 165, pi. ii, fig. 12 (1859); Prod. 21ool. Yict. dec, v. p. 32, 
pi. xvi. lig, 3 ; Waters, Ann. Mag. jSlat. Hist. ser. 5, vo'l. xx. 
p. 94 (1887)„ 

There are some small specimens from AAWsin which correspond 
in most particulars, though tlie avicularia are nmterially smaller 
than the type, more like those of B. ivterniedia liincks. Tliere 
are three terminal spines and usuafly 5- 6 delicate lateral spines. 

Log. Yictoria (Australia) ; New South AFales. Yvhisin, Brit. 
East Africa, 10 fatli. (501), collected by Crossland. 

Beania mirabilis Johnston. 

For synonyms see Miss Jelly’s Catalogue, and add : — 

Beania mirabilis Hincks, Ann. Mag. Nat. Hist. ser. 3, 
vol. viii. p. 36 (1862); op. cit. ser. 5, vol. xiii. p. 357 (1884); 
op. cit., ser. 5, vol. xix. p. 215 (1887); AAhiters, Journ. Linn. Soc. 
Zool. vol. xxvi. p. 17, pi, ii. fig. 1 (1896) ; Jullien & Calvet, 
* Bry. prov, des Camp, de THirondelle,’ p. 38 (1903); Thorn ely, 
Ceylon Pearl-Oyster Fisheries, vol. iv. Suppl. Rep. xxvi. p. 109 
(1905): Robertson, Non-Incrust. ChiL Bry.” ITniv. of Calif. 
Pubh, Zool. vol. ii. p. 276, pi. xii. figs. 63, 64, fig. in text (1905). 

Log. Northern ; British ; French coasts ; Atlantic (Jull. 
Oah.); Mediterranean; Ceylon (2Vo) ; Burmah (W.) ; Australia; 
Pacific coast of N. America {Bob,), Meweni Bay, Zanzibar (510), 
collected by Crossland. 

Beania has been considered to belong to the Flnstidda^ by 
Busk, and to Bicellaridie by Lovinsen, but the large embryo 
found by me in iL mageMmuGa'^' seems to indicate tlie pro) la- 
bility of tbe genus standing elsewhere. There are 20“26 
tentacles in Beania, wheims in Bicellaiidie and its allies thei'e 
are usually fewer, 12-18. B. niagellanica B. has 23-26 ; B. kirtk- 
sima IlelL, 20-30; B. hyadesi JulL, 20; B. (juadrkmmnta H,, 
23 (IF.); B.-spinigera MacG., 20; B. mwahiUs 20. 

Bicellaria chuakbhsis, sp.- n. (PL LXYIII. figs. 7, 8.) , 

The, zoariinn arises from a long, erect'' pwm ary with .radicles; 
it frequently a, iiastomoses, forming a colony about 7-8 mm. high. 

' Tiie piimaiy zotecimn has an elongate area witdi nine shoid 

* Anij. &'Mag. Niifc.'Hist, Ke.r/8,'vt)l.'ix. p. '493 (1912), 

Proc. Zool. Soc.— 1913,. No. XXXII. ’ ; ' 32 
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spines, the next zoceeium lias seven spines, wliile the yoringer 
zocecia. liave iisnalh^ three spines, two outer ones aiul oue innei-, 
tlio'iigh there may be oceasionallv two or four spines instead of 
three. The area is less tlian half the lengtli of a, zoceciinn, and 
the p)edunciilate avicuLiria are placed at about half tlie height 
of the area, wliereas in i>. clUata they are inucli below it. Tlie 
a vicularia are of moderate size and similar in sliape to those of 
B, ciliaia ; however, avicularia do not occur on any of tlie lower 
zocecia, so that, counting from the primary, no avicularia wdll be 
found before about the ISth zooecium. 

The pedunculate ovicell, directed laterally as in B. ciliata, is 
situated on the inner side near the distal end. 

Zoc. Taken in tow-net, Chiiaka Bay, Zanzibar (51 h); Wasin, 
Brit. E. Africa, 10 fath. (500), on Btegampiyrella 
Chiiaka, 2-3 fath. (512), collected by Crusslaiid. 

Stibparia exilis MacGillivray. (PI. LXVI. figs. 1-3.) 

Stirparia exilis MacG. Desc. of New or Little-known Polyzoa,” 
pt. xiii. Proc, Eoy. Soc. Yict. ii.s. vol. ii. p. 107, pi. iv. figs. 1-1 b 
(1890), 

In the. Y^asin specimens the lower part of the stem is Imided 
in sponge and cannot be completely examined ; the up|)er part is 
anniilated for a short space ; the rest is smooth, un jointed, and 
without a.ny strengthening rods, but at irregular intervals there 
are contractions, or sometimes two or three together, with rosette- 
plates across the stem in places. Although these stems differ 
from those of the other two species found, yet they are divided 
up by these contractions into lengths often about equal to those 
of A. deyidy^ogrcqAa ; however, the growth is much simpler, so 
that, perhaps, A. exilis may ultimately have to be placed in 
another genus. Fresh branches are given off at I'ight angles 
to the main stem and start from an expanded disk (fig. 3). 

The tuft is 5-6 mm. long, and the zocecia face to tlie outside 
of the tuft. There are al>out 12 tentacles. The area is about 
two-thirds of the length of a zoceeium ; there are tiii'ee spines, 
or, in parts two; and only a very few, almost globular, avicularia, 
have been seen (about two in each tuft), and these are shoi;t w'itli 
apparently a wide mandible rounded at the end, Tlie avicularia, 
are attached just below the a.vea and there are no ovicells, only 
the commencement of one. MacGiilivray found neitiier avicularia, 
nor ovicells. 

The opercular opening is low down. At a bifurcation one 
zooecium extends up a short distance on the opposite side of the 
bifurcation (fig. 1), and this is well shown in the British Museum 
specimens of S, exilis MacG., from Port Phillip Heads. 

The mounted specimen from the ‘Challenger,’ named S. glabra 
is S, anmdata MapL, though there are mounts of a stem of a 
species which are like those of A. glabra and S, dendrogrmHa, 
Busk’s figure, however, seems to show A. glabra H., so that we 
have a puzzle; but xve maybe right in concluding ' that Si glabra 
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and aS^, mvwidata were both obtained from the ^ Challenger ^ Station, 
oft Bahia. In the British Museuni ‘ OhalleiigTii* ’ speciiiieii tliere 
are six, spines to the primary of the tuft, not a number as figured ; 
tliere are no a,vicularin, or ovicells, but there is a central spine in 
the same position as the aviculaiium in S. ylahm H. 

Log. Port Phillip Heads {2[acG.). Wasin, Brit. East Africa, 
20 fatli, (522), collected h}?- Crossland. 


Stirparia zanzibariensis, sp. n. (PI. LXYIII. figs. 1,2; 
Pi. LXIX. fig. 14.) 

The stem throws out brandies which may bear a tuft 6-7 mm. 
long, and the internodes of the stem are approximately equal. 

The zotticia are alternate and turn partly away from each other, 
that is, the central line of the branch is raised so that the zocecia 
slope laterally downwards. The zocecium is much wider at the 
distal end than lielow, and the area is rather more tlian half 
the lengtli of a zomcinm. The first zomcium of a tuft has 9-1 1 
long spines, usually six on one side and four on the otlier 
(or dorsal side) with tiie central spine long; then the second, 
third, and sometimes fourtli zomcium have several spines, whereas 
the normal zomcia have usually only one stout spine at the upper 
inner angle, thougli occasionally there is also one at tlie outer 
angle. ... * 

There is sometimes an aviculariiun to the second zooecium, and 
this and the subseq\ient avicularia, which are long and narrow, 
are situated close to the base of the zoceciuim 

There are about 14-“15 tentacles. 

On the lower part of the stem or stolon the radicles are some- 
times replaced by capsules, similar to those described in my paper, 

Bryozoa from Rapallo,” and they maybe filled with bright 
yellow liomogeneous contents. Levinsen t refers to similar 
capsules as oecui'ring in Bugitla ccdicidata Lev. 

The ovicells are pedunculate, and there is a calcareous co^'e^ 
over a part only, not exceeding the half of a globe, so that the 
embryo is tbere])y but slightly protected, sometimes not at all. 
The calcareous wall of the ovieell is made of plates deposited 
from centres a.nd looking like the shell of a turtle. 

The ovaria at‘e central immediately proximal to tlie caecum, 
and the testes fill up the proximal part of the zoceciurn, Xo 
ovarium in my sections has more than one ovarian cell. 

The zoarial growth is similar to that of aS'. {le/ndrograpia, sp. n., 
with the long nodes as depicted in PI. LXVL fig. 4 ; but tlie 
tufts are longer, and l)otb the stout spinous processes and the 
long avicularia are distinguishing characters. There is no line of 
chitinous thiclxening as in 

Log. West Australia, some imperfect specimens in my col- 
lection. Ohiiaka, Zanzibar, 3 fath. (506), collecfced by CroKssland* 

* Joarn. Linn. Soc., Zool. voL xxvi. p. 19, woodcut 6 (1896), 
t Morph. & 8yst. Studies on Clieil. Bry. p. 102. 

■ . 32^. y 
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Stirparia bexdrograpta, sp. n. (PI. LXTi. figs. 4-9.) 

Tlie stems grow from spreading stolons, and j:it i'rerjriont 
intervals brandies occur wliicli may bear tufts of zoo'cia or may 
produce otlier branches, and liotli the original stem and, Uie 
branches are divided into segments approximately ecjual, tlioiigli 
an internode below a tuft is frequently sliorter than tlie others 
From tlie base of most of -tlie internodes there is a radicle m“ a 
pair with fi'eqneiitly a cervicorii grapnel at the end. Tlie colony 
may grow to at least 50 mm. long, and the tufts 0-5 mm. long 
originate from a zocecinm entirely different from tlie later zoceciai, 
liavdng more or less the character of a primary zomcium. Wlien 
first described the stem of Stirparia was considei-ed to be the 
equivalent of radicles, but this is not the case. 

The fii'st zomciimi (figs. 4, 6) has the area a little more than 
half the length of the zocecinm and i.s surrounded hy eiglit very 
long spines, often attaining about four times tlie leiigtli of a 
zocecinm. The spines of the first zomcium of a tuft a:re, however, 
not bilateral, but are five on one side and three on the other, tlie 
smaller number being on the side from wdiich tlie next zomciiim 
grows. The next zocecinm lias a somewhat similar area, with 
about five spines, and the aviculaiium is near the base of the area>, 
while the following zocecinm, «approxi mates to the later zocecia, in 
having the aviculaiium somewhat higher than in zocecium no. 2, 
though still low dmvn. In subsec|uent zooecia they are placed 
still higher, their normal position in the older zocecia being at 
the distal end on the outside corner. Typically they may be 
terminal in the fourth pair of zocecia,, or they may continue 
lateral until the eighth, and after the appearance of a terminal 
one subsequent zocecia are also generally at the corner of the 
distal end. 

The avicularia are short with a distinct beak. 

The branches of the tufts do not form a complete cup as in 
S» exilis MacG. and S, zanzibariensis, sp. n., and the zocecia are on 
the inside of the cup, whereas in the others they are on the 
outside. The branches of the tuft dichotomise, and the spread- 
out fan-shaped tuft is 3-5 mm. long, having often ten pa,irs in 
succession. 

The zocecia. are alternate and diagonal wdtli tlie area, a little 
more than half the length of a zocecinm, and the full niimlier of 
spines is three long ones at the distal eclge, thougli many of the 
lower zocecia may have one and the younger zocecia two s|)ines; 
nor do the same number occur on both sides of a bra-ndi, the 
zocecia on the outer zoarial side having more spines than those 
on the inner ; with three on the enter, there is often only one on 
the inner side.' 

The ring-sliaped oblique chitinous thickening, to which 
Levinsen'^- refers as 'occurring in L., is often' 

* Alorph. & Syst. Studies on Chei], Bry. p, 101. Xevinseu puts 7i. calieulata 
Lev. mider Btignla, but bis PI. iii, fig. 1 .shows the character of 'BmUaria in 
having the long tubular proximal part. 
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quite cristirict on tlie doi'sal siirtVice witliout l>eirig seen on tlie 
aiiterioi' suriaiee ; in other cases a mark is seen all round 
(lig. 4), When put into Ee.u de Javelle tlie zoreciiim often 
brea,ks off at tins line, and it is seen tlia,t this iiroximal tiihiilar 
p:ii*t is connected atj the base witli the lower zocBcium tlirongli a, 
rosette ;plat,e. xV rosette-plate higlier up connects with the next 
yoniigei’ zoceciiim (hg. 7). 

Idle ovicell is lateral and pedunculate, and there are about 
12 tentacles. 

Radicles may occur in abundance on the lower zomcia, and not 
iiierely from the norniai position at the proximal end of the node. 

Immediately lielow the cjecum there is a small globular body 
which, as it grows, is seen to be the ovarium, but in no case ha.s 
more tlia.n one ovarian cell been seen. The same thing occurs in 
vai ‘ion s Cell ularid te . 

In many respects S. (limdrograpta I'esemldes glabra Ilincks, 
hut that species Ims the stem internodes long and short alter- 
nately and also tiiere is no avicularium at tlie distal end in 
yS\ gkibra. From S. exUls MacG., it differs in the internodes 
being approximately equal and in the different character of the 
a,vicnlaria. S. exilis has 6-7 spines on the pilmary zoceciiim. 

The graptolite, Demdrogrcvplns serpens Ilopkinson has similar 
colonies growing on a, stout stalk, and the subcolonies and branches 
are aliout the same vsize as those of the Stirparia ; and some sub- 
colonies I collected in Llandrindod Wells of I), serpens H., or a 
closely allied species, have the branching quite similar to this 
Stirparia and might have been an impress of it, but as competent 
authorities have found it to be a graptolite, it shows how identical 
the growth may be in widely different classes. The name is 
given on account of the superficial likeness. 

Loo, Ohuaka,, Zanzibar, 2 fa,tli. (508), collected by Crosslancl. 

There is a. specimen of S. dendrograpta from Port Phillip in 
the British Museum. 

Bugula N'Eritina var. minima Waters. 

Wafers, ‘‘Rep. Sudanese Red Sea,’^ p, 13(5, pi. xi. figs. 4-7, 
for syii., and mid Idiornely, Mar. Polyzoa of the Indian Ocean,” 
Trans. Linn. Boe., Zool. vol. xv. p. 141. 

X 06 \ N. S. Wales (IV.) ; Red Bea .(IF) ; Oargados Reef, 
Providence, 50-78 fath. (^7%-,). Prison Island, Zanzibar Channel, 
8 falls. (505); Ra.s Osowaanembe, Zanzibar Gimnnel, 1()“20 falli. 
(514) ; Chuaka, Zanzibar, tow-net (515), collected by Crossland. 

Bugula ROBUSTA 'MacGillivray. , (PL ,LXIX. figs. 15, 16.) 

Bugula rohisla MacG. Trans. R. Soc. Viet. voL ix. p. 129 
(1868) ; Prod. Zook Viet. dec. viii. p. 29, pi. Ixxviii. fig. 1 (1883), 

B'ugula cagmisis Busk, MSS. 

'* Ilopkinson & (1 Lapworth, “On the C4niptolitDS of the Arenig' and Llandeilo 
liocks of St. Davids,” Quart. Jourii. Geol. Soc, vol. xxxi. p. 605, ph xxxvii. fig. S 
(1875). 
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Til ere is a speciiiieii from Waaiii whicli lias tlie zocecia a trifle 
siiiAiler than the South African and Ansfci-aiian specimens, and 
tlie aviculai'ia are somewhat smaller ; liowever, in a speeiineii in 
,iny collection, determined by Busk as B. ccqmisis tliere is one 
small, aviculariuni, while the I'est are large. There is no real 
spinous process at the outer angle, but neither do I lind more 
tiiaii a projection in any of iny specimens from other localities. 

The distal i-osett e-plates are all close to the basal wall and very 
small, so that it is clilhcult to distinguish them. In some other 
Biigidce they fire similarly situated, though in others tliey are 
spread over the wall. There are no ovicells in this specimen, 
hut the species has lateral ovicells like those of B. neriiina L., 
and the brown colour suggests its belonging to the nerithm group. 

Tlie primary zomcium is very long and narrow, followed by a 
second long one, then a zooecium about the ordinary lengtli, after 
wliicii the growth is biserial. The first two zocecia remind us of 
the seginents of tlie stem of various Btirparm. 

Biigida, as nih, shows no articulation, h\\t B. i^etmilata 
is distinctly articulated — that is, a,t the hifiircation tiiere are 
distinct thick articular chitinous tubes. 

Other tropical species of Bugitla are: — B. deniata ' 'Lnmx,^ 
B. miralnlis B., B. mrskolor B., B. reticulata var. imicornis B., 
Ji. gracilis B., B, ueritina var. ruhra Thorn ely, B. neritina var. 
tenimta Tin, B, neritina var. I'amosa Th. Tliese last two in 
niany particulars resemble B. reticulata Busk. Most of tlie 
tropical species have a veiy wide distiibution. 

Loc» Victoria South Africa (as capensis)\ Port 

Elizabeth, S, Africa (A. IF. IF. collX Wasiii, Brit. B. Africa 
(501), collected by Crossland. 

SCEUPOCELLABID.®. 

Levinsen f does not consider that Menipm can be divided up, 
as I-t proposed, by the character of the jointing, and on p. 1311 
gives 1) is account of the articulation of “ all' Bryo^icaAdiat o(‘ciir 
in jointed colonies,” but Ids account is not exhaiistive. Ilealing 
now with much inoi’e material than on the previous occasion, 
my suggestion is more fully tested. 

Tlie jointing in tlie ScrnpocelJaridai varies considerably, giving 
useful specific characters, and it is most impoitarit that we should 
trace it from its simplest to its mo.st complicated coiulitioiu 
As I have shown, in most articulated Bryozoa, tlie bivoiclies 
are at first continuous, and the last t%vo or three bifureations 
may show no sign of rupture, which only takes place after 
the chitinous tubes have been formed; and in most articulated 
Bryozoa the chitinous tube is formed within the calcareous wall, 
'though 'in some it may be formed merely within the, membranous 

f "See iny remarks, Joiirri. Xdjin. Soc., Zool, yoI. xxxi. p. 137 (1909). 

T Morpli. & Syst. StiKlies on tlie Cheil. Bryozoa, p. 133 (1909), 
t Jmini. Liiui. Soc., Zool. vol. xxvi. p. 3 (1896). 
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wall. Usually, in ScrupocellaridEe, the inner zocecium of the new 
pair is jointed close to the proximal end (PL LX VIII. fig. 
but the position of the articulation of the outer zomciiim. varies 
coiisiderabij, liaving the part below the articulation much larger 
tlmii the similar portion in the inner zoceciuiri. There are tliree 
exceptions to this riile—Meulpea cirrata Ell. & BoL, if. smittii^'" 
Norm., M.Jlagellifora Busk — ^till three of which are without a 
scutum t. 

A. — Beginning with what seems to me the simplest form of 
articulation, namely, that found in Canda retiformis Pourt. 
(PL LXIX. fig, 6), tliough both genus and species have previously 
been described as non- articulated in consequence of the chitiiioiis 
tube being often entirely covered by the calcareous w^ill, in which 
as yet there is no rupture, so that decalcification is necessary in 
order to study the articulation. As mentioned on p. 480, in the 
younger branches no articulation is found, but in the older ones 
there is a chitinous tube on the inside of one of the two branches 
and a similar tube on the opposite side in the next branch, and 
so on alternately (fig. 6). 

B. — From the simple form of Canda, we pass on to that of 
Scrapooellaria witli two chitinous tubes, but with the outer 
zo<Bclum having the a,rticular tube near the middle of the 
zocecium (PL LXIX. fig. 8). As an example, S.joUoisU And, 

G. — In the following group the chitinous tube in the outer 
zocceiarn is veiy much lower than in B, but is not, however, close 
to the proximal end of the zooecium. The artieuhir tubes are 
here narrower, more distinct, and often separated as in Menipea 
patagonica Busk (PL LXIX. fig. 11). As examples, M. ternata 
Ell. (fe SoL, Ihigulopsis Busk (PL LXIX. fig. 10), Jf. occi~ 

dentaUs Trask, M. porteri MacG. 

D.— We pass next to a group in which both articular chitinous 
tubes are close to the proximal end of the zomcia, I spoke of 
the proximal ends of these new zooecia as small chambers, but 
now consider that it would be better to compare them wdtli the 

basis rami ” (Ilarmer) of Crisia, and think the designation may 
be used here, remembering that they are really tlie beginnings of 
new zofBcia. As examples, Menipea buskii W. Th. (PL LXIX. 
fig. 12), if. crystalUna Gray, if. cervicornis MacG.^ Ji, occf- 
denkdis Trask, if. cirrata Ell. & SoL 

* Waters, “ Bryozoa from Franz Josef Land,” Journ, Linn, Soc., ZooL voL xxviii, 
pi. vii. %. 8 (1900). 

f As I have always noticed the ai'ticnlation when opportunities have presented 
thems(3lves, several have been carefully figured. In my paper on “ Bryozoa from 
Rapallo,” Journ. Linn. Boc., Znol. vol. ,xxvi. pi. i, the position of the polyp ides in 
the zocecia of Serupoeellay’ia iivermis is shown, figs. 11, 12, and op. eit. vol. xxviii., 
the joints of Menipea f/raciUs, pi. vii, fig, 12, SmnipoceJlaria u^abra, fig. 14, and 
S. smUtii N orm.^ fig- 8, are shown. In the last the articulation oidy occurs 
beyond the distal end of the outer zooecium. In the present paper the articulation 
is 'shown in in. LXVm. fig. 14. ■ 
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’E, — La.stly, Mei^ipea cyatJmsYiy . Thomp. Iris only one cliitinons 
tube (PL LXIX. fig. 13). In Bcnipoceilaiidie tJiere is, in some 
species near the clistal end, a lonj^ ]:)ody Vvlncii may ]::)e folded 
back as in tS. ferox xViuL (PL LXYIII. fig. 14), or it may be 
Yeiy long, extending to tlie proximal end of the zorocioiii as in 
li'.jlagellifera Busk. There is much to suggest tliat this fniictions 
as a testis, and tl:m,t it should lje com,pare<l with the organ in 
Mustra myssicola Bars, and Cribrilinafi^^^^ Jolinst. 

The classifieatory groups may now be considered. : — 

1. Oanda. i-Vrticidation simple as A, p. 473; OAucell smootli, 
imperforate; Yibraciila have the sebe seiTate. Tvvo vibratmla at 
a bifurcation. Levinsen considers that the ovicell is enclosed in 
the widened proximal Irilf of tine a.vicadarium, wliereas 1 slmuld 
say that the avicularium is on the ovicell. 

2. Gaberea. Ai'ticulntion internal tubes, ovicell iiriperfoivite, 
vibracula with smooth setax 

3. Bcpjjpocellaria (div. 1). Articulation as B, p. 473 ; ovicell 
smooth, imperforate, nsnally with tavo vil.)racida at; a, bifurcation ; 
setfe smooth. Tiiis includes X ddilii And., S. scntposa L., 
8. seabra Van Ben., 8. cervicornis Busk, 8, rndimridrei Bvisl?:, 
8, ornilhorJiy^^^ W. Th., X smoppcc var. drymjolensis Waters. 
{8. seabra has sometimes one vihraculum at a bifiu'cation.) 

4. ScRUPOfJELLARiA (fliv. 2). Articulation as B, p. 473; ovicell 
perforated, usually one vibraculum at a lufurcation, set£B smooth. 
This incilodes X heriholettii And., 8,jollo{sii And., X mmisueia 
AYaters, X reptans L., X ferox Busk, 8, obiseta Ilaswell, and 
probiblj 8. ‘porUri MacG., and 8. occidentalls Trask. 

5. Bugitlopsis. Articnlation as C, p. 473 : ovieellim perforate, 
no vibracula. Exam])le, B. peachii Busk. I follow Levinsen in 
using tins geneiie name for the present, but liave not had the 
opportunity of fully stxidying the genus. 

6-, Menipea (div. 1). Articulation as D, p. 473 ; ovicell truly 
endozomcial, showing no external diflerence, no vibracula; 
avicularia sometimes suhoral and soinetiioes lateral, sliort iiiter- 
noiles. This includes JA. olmrta Ell, & BoL, J/. orystaUinct Gray, 
J/. ce7'vicorms MacG. ' 

7. Menifea (div. 2). Articulation as E, p. 474. Two zomcia 
in an iiiternode, scutum directed downwards fi'om the distal end 
of the zoceciimi^. /Possibly a. new genus will have to be made for 
tills. . This includes Jf. cyathm. 

. Flabellaris, Levinsen leaves in species that cannot 

be referred to any other of the genera., and puts under it what I 

* Specimens of Ifempea fueflensh ldxi^'k nnd M, aeuleata Bust have cases of one 
xofficinm of a new hranch jirowinp: from tln^ distal end of the tenniiuil zoteciiim and 
also one from the side of the lower zocecium. 
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pla.ced in a. new genns IlaheMaris , and I tlieii si lowed tliat 
MacGidivray mnst lie united with one of tlie types 
of Mejiipea Lainx., namety M.fla^Hdlum EiL & Boh. l)iit it seems 
bettei- to Jceep tiie name Mempea for tlie first species mentioned 
by Ijfniioiii'onx, namely Af. cirrata Laiiix. However, this group 
of jhibeUaris does not seem to belong to tlie Serripoeellaridie 
at all, In.it to the Memliraiiipoi'idie, liaving a l\'Ieinl:»rani|)oridiaii 
ovicell ninch like that of A£, llneata L., J/. craticula Alder, 
AL umconiis Flein. The species included ai‘e F.flahellata Ell. & 
Bol., F. (Af.) (PL LXIX. fi,g. 9), F, ^ris&r iata MiicG. 

(specimens in my collection have ovieells), F. Craspjedozoum''') 
robomta Ilincks, F. {G.) ligidaimn Ma.cG., F. m:idtiseriata Busk, 
F. roborata and F. Idfidatum wdien broken through have at the 
articulation interior tubes like the radicles. 

The ovaria. of Flahellaris roborata are distal with many ovaiaan 
cells, and one or more groAv to a considerable size. Jullient 
considered that Afeni'pea must' be merged in Scrupocellaria in 
consequence of liaving found one vibraculnm on Alenipea clausa 
3xA\.'==t>crupocpdla7'ia mwrsiipiata Busk, and tins conclusion he 
considered was upheld by tlie fact tliat some colonies of S. scahrco 
Yan Ben. have no vihracula, while others have a few or some- 
times many. This seemed quite reasonable, and since then the 
idea lias received furtlier support, as Levinsen has found one 
vibraculimi on If. ternata, and, also, he found vibi’acula on 
Alenipea henemiimiia Busk of the ‘ Challenger,’ for which Levinsen 
proposed the genus Gaheriella. Also, the foi'm and position of 
the radicle chamber in Scritpocellaria Waters + suggests 

that a recent ancestor had vibraciila. 

Althougli tliese cases prove tha.t the presence of vibracula does 
not give a, sliarp divisional line between what has been under- 
stood as Scrupocellaria and Afenipeay yet all tlie species could 
scarcely remain in one genus, and separation can be made on 
other groiinds. The presence of avicularia gives but very limited 
assistance in classification, although there are characters in the 
aviculaiia whicli are veiy useful ; so it is, therefore, not sur- 
|)rising to find tliat in some species vibracula may be found as 
an exception. 

Most of what have been called Alenipea have an anterior 
aviculaiium immediately below the area or slightly to one side, 
tlioiigli there are some species without any, as S.inermis^ nor 
ariylateival a vicailaria universal. 

Levinsen § considered that Caherea^iwA bis Oafe^deUa had the 
a.viciilarium divided into two chambers, wdiereas I was unable to 
find two, for while there is a prolongation of the vibraciilar 
chamber, this only seems to be for the groove in which the 

* Waters, “On Memhramporkljip,” Journ. Linn. Soc., Zooh voh xxvi. p. 673, 
pi. xlviii tg’S. 10, 11 ; xHx. ffics, 7~10 (1898). 

t ‘Cap Horn,’ p. 69 (1888), and Btdl. Soe. Zool. do France, p. 507 (1882). 

'f Report on Red Sea Bryozoa, Journ. Linn. Soc., Zool. voL xxxi. p. 133, pi. x, 
figs. 11,-14 (1909). , . 

§ Morph, and Syst. Studies on the Clieil. Bryozoa, p. 134, 
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Yibra^ciiiar seta lies. Exactly the saime tliingj tlioiigli not so 
marked, is seen in Scriipocellaria^ for in several species the 
vibraciiliim extends beyond the median line, as in B, tnacaQulrei 
Busk, S. mmrvatct Waters, etc. 

As I told Dr. Levinseii that I did not find two chajiihers, 
lie kindly sent me some vibracnla, skilfully separated, wliicli, 

“ however, only confirmed wdiat I had seen in my own specimens. 

Ill the Sciaipocellaridte, so far as I have seen, tl\e ovaria, a-re 
large, situated near the 'distal end, and contain several ova whieli 
a.re developed into large ova befoi*e they pass into the ovicelL 
On the other hand, in Btigula^ BiceUaria, etc., the ovaida are, at 
tlie proximal end, usually very near to the ba,se of the cieeuin ; 
they are very small with usually two small ova., and wlieii still 
extremely small, an ovum passes into the ovicell. It is very 
interesting to find these generic differences in tlie ovaria, and 
niidoiibtedl}^ the form, size, and position of the ovaria will be 
found to furnish useful characters' in many species of Bryozoa. 

The direction of evolution of the Scrupoeelhiridje seems to he 
indicated in the articulation, and a comparison of tlie changes in 
this family may help us to understand the Catenicellidie better. 

ScRiJPocELLARiA FEROX Busk. (PI. LXVIII. figs. 11-15 ; 
PI. LXIX. figs. 7, 20.) 

Scrupocellaria ferox Busk, B. M. Cat. Mar. Polyzoa, p. 25, 
pi. xxii. figs. 1, 2, & 5. 

The avicularia vary considerably in size, being largest just 
below a bifurcation, and smallest or wanting in tlie younger 
zooicia. The avicularian chamber has the lateral projection to 
which I referred and figured in S, orumstieta from the 
Bed Sea, and the long dorsal opening of the vibracular cluinil)e.r 
in the older zooecia has a calcareous band across dividing it in 
two (see fig. 14). There is one vibraculum to a bifurcation some- 
what directed towards the front, as in B. cyclostomxi Busk, and 
the radicle, which is hooked at the end, is not ringed in 
B, cf/clostoma^ but there are only a few’' complete radicles in tlm 
specimens, Xo ovicells occur on the Zanzibar specimens. 

There are about 24 tentacles. 

The rosette -plate into the vibracular chainher is at the liavse of 
the chamber and lias many pores ; as this rosette-plate is not 
always very 'distinctly marked off these pores migiit be looked 
upon as several plates. Each zomciiim has its own lateral Avail, 
so that when prepared in Eaii de Javelle they may separate. 
Stained preparations show a band near the distal end bent 
back upon itself (fig. 12 5), The contents are granular, with 
hollow places at intervals, and probably the function is the same 
as in the bodies f I mentioned in Bugula hicornis Busk t, and they 

^ Joiini. Liiio. Soc., Zool. I’ol. p. 134, pi. x. %. 15 (1909). 

t 'those on page 474 are compared with somewhat similar structures in 
M*fla,qelHfera B., Flustra abiisswola and Crihrilmajiffidaru Joluist. 

J Result, du '\^oyage 8. Y. Belgica, Bryozoa/’ p. 21, pi. n %. 4 (1904). 
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are probably testes, or connected tlie testes, and in all tbe 
specimens prepared these bands are found in all the zoceei.i, but 
tiiG-sre ai‘e no ti*aces of ovaria, so it may be that tlie male organs 
ai’e on one colony and the female on another, 

III one mount with about 130 zocecia all contain fully developed 
polypides, sliowing that degeneration does not always tid^e place 
at such short intervals as has been often stated. There are, 
however, large buds developing by the side of the active 
polypides. 

Log, Louisiade Archipelago, Bass’s Straits (A.). Prison Island, 
Zanzibar Channel (505), 8 fath. ; Has Osowamembe, Zanzibar 
Channel, 10 fath. (504 & 514); Wasin, Brit. E. Africa, 10 fath. 
(507), collected by Crossland, 

Other species of tropical ScrupoceUaria^ not however found in 
the Crossland collections, are S. delilii And. ; 8. ornithorliyncJms 
B. ; S. ciliata And. ; 8. annectans MacG.; 8. diadema B.; 8. mimda 
Ivirkp. ; 8. clypeata Hasw. ; 8. obiecta Hasw. 

SCRUPOCELLARIA OERVICORNIS Busk. (PI LXIX. figS. 3, 4.) 

‘Waters, “ Bep. Sudanese Red Sea,” p. 166, 

Log, add Ras Osowamembe, 10 fath. (504) ; Wasin, Brit. East 
Africa, 20 fath. (522), collected by Orossland. 


SCRUPOCELLARIA MACANDREI Busk. (PL LXVIII. figS. 5, 6.) 

Sci'upocellm'ia onaccmdrei Busk, B. M. Oat. Mar. Polyzoa, p. 24, 
pi. xxiv. figs. 1“3 ; and add to Miss Jelly’s synonyms : — Haswell, 

W. A., “ Polyzoa from the Queensland Coast,” Proc. Linn. Soc. 

X. S. Wales, voL v. p. 37 ; Philipps, “ Rep. on the Polyzoa,” 
TVilley’s ZooL Results, pt. iv. p. 442 (1899) ; Oalvet, ‘ Exp. Scieiit. 
dll Travailleur et du Talisman,’ p. 375 (1907); Thornely, Mar. 
Polyzoa of the Indian Ocean,” Trans. Linn. Soc., ZooL vol. xv. 
p. 140 (1912). 

This belongs to the 8. scinipea group. There are three outer 
spines and one inner near the peduncle of the scutiiiii. The 
outer spines <are often very long. The groove of the vibracolum 
is. continued beyond the vibracular chamber, passing the median 
line of the zowcium, in this respect somewhat resembling 8. in-^ 
curvata Waters, There are two vibracula at a bifurcation. Tiie 
ovicell is smooth, placed somewhat diagoimlly, and has a clear 
space on the front. The viforaciilar seta is about the length of a 
zocecium, smooth but flat in the middle, so that perhaps we may 
call it sickle-shaped. The oral aperture is placed diagonally 
back, as in Cktberea darwmii Busk. 

Log. Cape Verde Island, 1070-1150 fath. (A.) & llO-lBO iiiet. 
(Oa7r.) & Crossland Expedition ; St, Paul’s Rocks, X. Atlantic 
(ii.); Coast of Spain (7i.) ; Adriatic {H&ller ) ; Lifu [Phil .) ; Queens- 
land (W^mcaZQ ; Providence, 50-78 fath., Amiran te, 29 fath., 
Farquliar Reef, Cargardos, , 30 fath., aimi' Seychelles, 34: fath. 
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(Iiiil. Oceaxi, Thorneljf). Prison Islaiirl, Zaiiziljar Cliannel (.505), 
8 fatli., coll. I:)y (Jrosslaiid. 

SciUTPOCELLARiA piLosA Savigny & Aiidonin [-/loih Ilii.sk). 

(PI. LXYIII. iigs. 3, 4.) 

Crisia pUosa A.iid. Desei'iption de I’Egyj.ite, JiisL iiat. p. 24 ,!, ; 
Savigiiy’s pi. xii. figs. 1^-1... 

Gellularia spatidaia d'Orb. Pal. Frainp, Terr. Cret. p. Td) 
(1850-52). 

Some dried specimens from Wasin, B. E. Africa^ seem to lie 
file species figured by Savigny. T,lie zomeia ai*e nai'row, pri,)- 
ducing a wavy appearance, as figured Iiy Sn,vigny. Idie opesiimi 
lias a very narrow bordei*, and tlie scutum, wliicli varies in sliape, 
is small and does not nearly cover the aperture. Botli iilie dist).‘il 
and proximal ends of tlie scutum are rounded, witli the distal end 
tiie iai’ger, and tlie scutum is w'itlioiit cervic^orii, marks. Tliere. 
are two or three oral spines on tlie outer side and one or two on 
the inner, the outer ones, especially the lower one, wliieli is 
stouter, are sometimes long, though in the speciiiiens they are 
mostly broken off. The vibra.culimi is small, partly free at tlie 
outside of tlie zoarium, witli the groove extemling slightly lieyond 
the vibracular cliamher, but not as much so as in S, waeamdre/i B. 
The vibracular seta^ a, re smooth and ratlier longer than a, zcimciiiiin 
The zoarium at a bifurcation has a medium spine and one vilira- 
culuin. The lateral a\dculariiim is placed somewliat (liagonally, 
instead of standing straight out. The radicles are huge 'and are 
seiTate nea,r the ends. 

There are no ovicells on the specimens. 

Busk in the ‘ Challenger ’’ Report, p. 24, describes a species 
from the southern liemispliere as S, pilosa vSa.v., but this seems 
a doubtful determination, for tlie shape of thescutani is diffei’eiit 
and the vibracular chamber is very w^ide and large. 

Busk speaks of it as the species of Audouin, whereas And on in 
calls it the species of Laiiioiu*oux, and supported the identitiy on 
Lamouronx having pi*eseiited some of tlie type to M. Boiy de 
iSt, Yinceiit wdiicii was compared. - However, it was never tlie 
species of Lamoiiroux bub of Pallas, and while his desciription 
would tall}?- with this species, it would equally well cover a/large 
mirnber of otlier SorMpocellarim. D’Orbigny gave tlie name 
Hpatulata to Savigny ’s figure, and i-n the same way he na.med 
many of Savigny’s other fi|^res, although already named by 
Audouin. Savigny having given recognisable figures, we may 
suppose that Pallas and Lamouronx tvere dealing with tlie same 
thing, although this can nevei' be known with certainty. 

This is mucli likeySbrayjoce^fcm puslUa Smitt, which, however, 
lias cervicorn markings on the scutum. 

Ibe vaiioiis species now considered might well be ranged round 
A. mrupea as varieties. 


Loc. ? Mediterra-nean {Pallas^ etc.). 
10 fatli. (500), collected by Crossland. 


Wasin, Brit. East Africa, 
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SC’llirPOCELLAllIA WASINENSLS, Sp. 11 . (PL LXYJJI. figs. 9^ 10; 
PL LXIX. tigs. 17-11).) 

Zoai'iiim iisoally witli 5 or 7 zoacia in an iriteniode. Zocecia 
wiiie, witii the round area occupying more than lifilf tlie length 
of the zocecium ; at tlie distal end there *ire three exterior spiiies 
and one intei/ior; tlie anterior avicnlaria are medium-sized, 
raised, tuliuhir, with a ruirrow triangular mandible ; the lateral 
avicuhirin, fire very small ; the vibracuhir, together with the radi- 
cular chamber, is about half the length of a zocecium, the delicate 
vibraculii.r seta? are smooth and slightly longer than a zoceciuin ; 
the vibracular chamber is separated near the base from the 
radicular chamber, and the distal end is contracted. There is 
one vibraculum at a. bifurcation. A few large lateral aviciilaria 
have been seen wliich are divided at the end, and the mandible 
is forked like that of S. serrata Waters 

The globular ovicell has numerous pores. 

The ra(ii(,*les sometimes pass from one branch to another, as in 
Cah&rea retiform/is Sm. 

There are aliout 16 tentacles. 

The ovaries containing many ova are at the distal end, while 
testes in tlie same zoceciji are at the proximal end. Tlie ovaj'ia 
in Scru'pocelktrm contfiiii several ova, but the ovaria. in this 
species are pecuHar, as there are at first a number of Lirge liomo- 
geneous cells of wdiich usually only one or two show any imcleiis 
(PI. LXIX. fig. 19). The ovaria at this stage show no follicular 
wall, but at a later stage, when the yolk-mass of an ovum has 
become very large, then the follicular wall is distinct. 

Ill this species, as in other Scrwpocellarke, a large ovum passes 
into the ovicell, whereas in Bugiila the ovaria instead of being 
distal are proximal, and a, small ovum in a very eai*ly stage passes 
into the ovicell f. The ovarian cells, wdiich are frequently far 
apart, are often surrounded by a protoplasmic network whiclx 
passes up to the rosette-plate of the next zocecimn (figs. 18, 19). 
This species is of about the same size as 8. mmismta YTiters, but 
has four distf.il spines and a much smaller vibraculum, wdth setfe 
more delicate, and about half to one-third the lengtii of the hitter 
form. Tlie large lateral avicnlaria a.re known in 8, mriams 
Ilincks, 8.^ serrata Waters, and 8\ ohtectec Plaswell, but apparently 
are only the ordinary avicularifi. more developed. 

Zoc.’Wasiu, Brit. East Africa, 20 fath. (522), collected by 
Crosshmd. 

CxANDA RETi.FO.RMis Poiirtales. (PI. LXIX. figs. 1, 2, 6.) 

Canda reiiformds Pourtales, Bull, Mus. Comp. Zool. Harvard 
Coll, I., Xo. 6, p. 110(1867); Philipps, ‘‘Eep. on Polyzoa,” Willey, 

^ “ Bvyozoa of Sudanese iied Sea/’ Journ. Liim, Soc., 2ooL vol. xxxi, p. 133, pi. x. 

t lu Bugula there are two small ova in each ovarium, occasionally three, or even 
four, small ones ; however, in B. nutrragam Jolmst., now called Be'ndrobeania 
by Levinsen, the ovarium is clistaL and the ova in the ovarium grow to a large size, 
so that the material differences in the ovaria would alone suggtist that 
does not belong to the same genus as B, avmdaris^ etc. 
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Zool. Results, pt. iv. p. 441, pL xlii. :fig. 1 (1899); Tliornely, 

Mar. Polyzoa of the Indian Ocean, Trans. Linn. Soc., Zool. 
voh XV. p. 141 (1912). 

Caberea 'retifoi'mis Smitt, ^^Ploridaii Broyzoa,” pfc. i. p. Id, pL v, 
figs. 43-46 (1872); Thornely, ‘^Ceylon Pearl-Oyster Fisheries,” 
vol. iv. Suppl. Rep. xxvi. p. 109 (1905). 

? Canda fossilis Waters, Q. Journ. Geol. Soc. vol. xxxvii. p. 322, 
pi. xvi. figs. 51, 52 (1881); MacO, “Tert. Polyzoa of Victoria,” 
p. 25, pi. iii. figs. 12-14, Trans. E. Soc. Viet. vol. iv. (1895), 

The specimens from Zanzibar have the scutinn very narrow, 
pointed distally, and rounded proxiinaliy, as described l).y Miss 
Philipps, and I follow her in considering them to be the form 
described by Smitt, and although allied to C. arachnoides tiiev 
seem cpiite distinct. It occurs in the Atlantic, tlie Indian Ot'eaii, 
and the Loyalty Islands, without an}^ connecting links l.)eing 
known. Caberea crctssmiarginata B., of the ‘ Oluineriger,^ a,nd 
Scnipocellaria chjpeata Has well, seem to ];)eIong- to tin’s gi-ou|). 

No anterior aviculariiim has been described, Imt sinrietimes 
there is one attached to the inner side of tlie zofecium, and. tlieii 
it is usually just below a bifurcation. The a\icnlai’ian elintiiber 
is wide, and the mandible is triangular. There are two vibracuia 
at a bifurcation.^ 

Both Smitt aiid Levinsen have considered this species as leaving 
no articulation, and as the chitinous tube is often entirely coverecl 
by the calcareous wall in wdiich thex'e is as yet no rupture, it 
requires decalcification to study the articulation, which is peculiar 
and seems to differ from that of any other species examined. 
In the younger branches there is no sign of articulation, but in 
the older ones there is one chitinous tube on the inside of one of 
the two branches, but not of both, and a point to be noticed is. 
that wdien the chitinous tube is on one side, say to the right, it 
is in the next branch on the left, in the one followiug on tlie 
right, and so on alternately, though in a few cases in the older 
pai’ts of tlie colony I have seen a chitinous tube to each braiKih. 
In G. am-chnoides Lainx., as I Imve shown there are two 
chitinous tubes, one on the inside of each branch. Tiie articula- 
tion of ( 7 . t&mm MacG . is soinewliat similar. 

When decalcified, a chitinous tube is shown in tlie ]:)eduncle of 
the scutum, just as is seen in the base of maiw spines. 

Near the base of the vibracula.r seta there is a projecting 
delicate free arch at riglit angles to the axis of the seta,, tmd in 
other species of the Scrupocellaiudfic there seems to he a similar 
structure, though not so pronounced. 

One of the cross radicle tubes usually connects tlie two new 
branches at a very short distance from the bifurcation, and tins 
may partly account for rupture at the articulation so seldom 
taking place (see fig. 1). 

^ Ann. Mag, Nat. Hist. sei*. 5, vol. xx^^. 89, pi iv, fig, 7. 
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Til ere are al>o«t 16 tentacles. 

The Yi.l)i‘acnlin;ii of Canda retiformis is of the same character as 
that of Scr i'pocellaria^ in winch geiius some of the vi!;>i‘acolar 
chambers extend beyond the median line of the zoai-iiiin, though 
not (|iiite a,s much so as in the two species of Canda ; also tlie 
vil>ra,culaiii of Caherm has the same general character. 

I have several times maintained^' that there are material clif- 
fereiicewS between avicularia and vibracula, hut that the length of 
the mandible or seta is of no importance in indicating wdiicli tliey 
are. The distinctions are in tiie cliamber and the basal part of 
tbe chitinons organs. While the mandibles of avicularia are 
symmetrical and liave the closing muscles attached tone or 
two long tendons, the liase of asymmetrical seta of the viliracula 
is very complicated wdth a large number of curious]}^ shaped pm- 
tuberances, to some of which the muscles are attached by a 
fascia, but without any long tendon, so that instead of thei‘e 
being two main muscles, there are more attached by a short band 
to various parts of tlie base of the seta. The vibiacular base is 
very small, so that it is difEcult to follow this complicated 
mechanism; the reason for this complication is found in the seta 
being movable in ail directions, whereas the mandibles of the 
avicularia only move in one. The mandibles all have a straight 
proximal edge, but this is not the case in the seta ; further, tlie 
avicularian mandible works from this straight base either against 
the calcareous bar, or, in case this is not complete, then from tW'O 
teeth. The universal movement could not take place wdth a 
cross-bar, and none has been found, nor must "we ever expect to 
find one in vibracula. The vibracular chambers of this group 
are different from those of Cujndariat^ etc., in which the vibracular 
chamber takes the place of a zoceciiim. 

Log, Florida, 68 & 270 fath. ; Loyalty Islands (PA.); Galle, 
deep water (.7%.); Amirante, 23-29 fatli., Saya de Malha, 55 fath., 
Seychelles, 39 fath., Cargados, 30 fath. {Thornely), Wasin, Brit. 
East Africa, 10 fath. (501); Prison Island, Zanzibar Channel 
(505), 8 fath., Ras Osowamembe, Zanzibar Channel, 10 fath. (504), 
collected by Crossland. 

Catexaria lafohtii Andouin. 

Waters, “ Rep, Sudanese Red Sea,'^ p, 131, 

Near the distal end there are small ovaria with two ovarian 
cells. 

Log, Wasin, Brit. East Africa, 10 fath. (501) ; Prison Island, 
8 fath. ; Chuaka, 2 fath. (508), 3 fath. (526) ; Meweni Bay, 6 fath. 
(510); Zanzibar town, shore (527). 

* R(5siiltats du Voyage du S.Y. Belgica, Bryozoa,” p. 27. Zoo!. ClialL Exp. 
vol. Ixxix. p. 22, pL i. lig. 12. . . 

t See page 629, '■ 

J Very iniimte glands occur in the vibracula of Cupularia, 
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Gatex^aria diaphana Busk. (PI. LXIY. figs. 6-11.) 

Scrufaria dlaphana Busk, Q. J, Micr. Sc. vol. viii. p. 281, 
pL xxxi. fig. 1 (1860). 

Catenaria dlaphana Busk, “ Polyzoa,” Zool. Oiiall. Exp. vol, x. 
pt. XXX. p. 14, pi. ii. %. 3 (1884). 

Ilahjsis diapha/na N'onuan, “ Polyzoa from M’adeiri^,,” Joui'ii. 
Linn. Soc., Zool. vol. xxx. p. 296 (1909); LeviiLseii, Morpit. cO 
Syst. Studies on Cheil. Bryozoa, p. 274 (1909). 

The ovicell has not before been described, in fact Levin sen says 
it is wanting. A growtli of the outer calcareous wall of this I'ccu ir- 
hent ovicell projects forward from the distal end in tlie ini(]r!le 
find also from the sides, forming at first one elonga,te s|,)ac(? \viiicii 
is subsequently divided, making two vacant spaces or large f iores. 
The node with an ovicell or ovicells is never a single zomciuni, 
and there are often many zoiecia, witli ovicells in n node (fig. 9) ; 
six together have been counted many times. \¥e liave seen 
many ovicelligerous zomcia in a node in Catenicellidax The ikxIc 
may, howevei*, be only one ovicelligerous zomcinni followed liy aai 
ordinary zocBeium. As a rule, from the distal end of tfie older 
zomciiim a new zoceciuiu arises in tlie mediixn line, and thei'e 
may also be one growing laterally from very near the end, or 
occasionally one on each side. 

Tile front xvall is but little raised and is perforated, tlie pei-- 
forated part being bounded on each side by a raised ridge, ami on 
the dorsal surface tliere are two lines of pores. Tlie parietal 
muscles start under the longitudinal ridge. The operculum luis 
a dark mark in the proximal paid. (fig. 8), and tliei*e are 20 -22 
tentacles. Tiiere are radicles attached to the side of tlie zocecium, 
with tlie attachment elongate in the direction of tlie long axis. 
None of the ovaria seen in sections are surrounded by tlie 
follicular cells occurring in nearly all species. The oxarium 
(fig. 10), 'with many ovarian cells, is found near the basal wall, 
a- sliort distaxice below tlie ovicell. The ovuim is seen in tlie 
upper part of the zoceciiim, where there ai‘e sti*oiig musiOes ready 
to force it into tlie ovicell from below internally, and sometimes 
tliei'e is an embryo or ovum in the ovicell as well as a large ovum 
lielow ill tlie zocecitim. Leviiiseu considers, tba.t in some s]:)(3eii‘s 
of Bryozoa the ovum comes out of the zomcium and tlien mitei'S 
the ovicell, but until proof is brought forwaixl we may liold a, 
position of doubt, as the conti‘ary is known in so many eases. 

All the cliaraccers given by NTorman for his genus 
apply to Caienaria Jajvniii And,, ainl it is not elea.r tliat a new 
genus is required. Levinson makes tlie absence of tlie a,vicul{u*ia 
and of ovicells a reason for separating tiiis species from his genns 
Sam.g 7 iy(Ma==^CJ.afoniuAn\d.^ but in a. huge proportion of genera 
there is sometimes an aviciilarium, sometimes none. The genus 
Catenaria was discussed in my Report on tlie Sudanese Bryozoa f, 

=5^= Lm. cit. p 67. 

f Jouni. Limi. Soc., ZooL vol. jxxi. pp. 130, 131 (1000). 
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Log. Madeira (7J.); Sfc. Paiirs Rocks, K, Atlantic {Cludhnger), 
shallow water. Ras Osowaniembe, Zanzibar Ciiariiiel, 10 fatii. 
(504) ; Prison Island, Zanzibar, 8 fath. (505), collected by 
Crossland. 

OATENICELLIB.F. 

Ill the Oateiiicellidje the ovicells are of iiiiich more use in 
classification than has been generally recognised, but Levdnseii 
has ignored tliein in his synopsis of the genera, nor has he used 
the shape of the opercula. 

Based upon the form of the ovicells, there are two main 
divisions : — 

First, those in which the ovicell is a terminal gonmcium, as 
Scuticella Lev., Costaticella^ Maplestone, Gribricella f Lev., all 
three of which have an operculum with a straight or but slightly 
curved edge, and Oalpidmm, which has a sinus. In all these 
genera the ovicelligerous zooecium has a much wider operculum 
than the ordinary zooecium, but the proximal edge is straight, 
although in both the gonoecium of all of these, and the ordinary 
zooecium of the first three, there may be an apparent sinus in 
the calcareous wall. 

Second, those in which the ovicell occurs in a node with other 
zocecia ; divided into 

I. Species with the ovicell occurring between two zocecia in a 
straight line and tlie operculum straight or nearly so on the 
proximal edge; and here we have ViUaticeUat Maplestone, in 
which the ovicell is partly imbedded in the superior zoceciuiii and 
is siiiTounded by a beaded structure; slso Ccttenioella delicatida 
Wilson and Clampordla pulchra MacGr. have the ovicell in the same 
position but perforated all over. Perhaps a new genus is required 
for these two, and Q. umhormta § B. may have to be included. 

II. Species with the tuberculate imperforate ovicell at the end 
of a mother zocecium of a biglobulus, immely, Q, ^m'forata B., 
G. tcmrina B., G. cormcta B., but very few ovicells have been seen 
in this group, and perhaps it is a matter of secondary importance 
whetlier they are on a biglobulus or a triglobulus. 

11:1. Species with the ovicell belonging to the mother zocecium 
of a triglobulus, including Lev., which has a cloulfie area 

to the ovicell and the ovicelligerous aperture different from those 
of the ordinary zocecia ; Strongylopora || Maplestone, with a per- 
forated ovicell and the operculum straight at the proximal edge 

* “ Furtlier Desc. of the Tert. Polyzoa of Victoria,” Proc. Roy. Soc. Viet. vol. xii. 
11 . 9 . p. 9 (1899). Levinseii, iu making the genus (JostioeUa, evidently overlooked 
the fact that Maplestone had already made a genas CostaMcella^ of which the type 
was lineata, a species imduded by Levinsen in his CosticeUa. 

f As indicated in the “^Zoological Record/ the name Crihrlcella has already been 
used by Caini for a fossil belonging to the family Adeouid®. 

J The surface of none of the Vittaticella seem to be perforate, but smooth or 
papillose, but some have wrongly been described as perforate. 

§ Described ojA fmea by MacGillivray. 

1*1 This Levinsen calls KmcksieU(i, hvA> Maplestone has priority, as his gems was 
described iu 1899 (Proc. Roy. Soc. Viet. vol. xii. p. 4). 

Proc. Zool. Soc,- — 1913, No. XXXIII, 
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of botL the ordinary zorecia and the ovicelligeroiis zoceeia, altliorigii 
the notch in the calcareous wjdl lias ],)eeu taken for an oral sinus; 
CH.w^lp<:yreUa Lev.,, with ti perforated ovicell aiid triangular aperture 
to botii f 01 * 111 8 of zocecda,. 

Tlie cliaractei'8 I'elied upon by Levinsen are none of them now 
mentioned, as my olijeet is to sliow tlie importance of the ovita,:*!!, 
and of the operculum in classification , though of course all 
available cliaracters must be used. 

Levinsen (p. 254, pi. xiii.) mentions a closure in Ylttatkydla 
and otlier genera ■which he calls an ‘‘occlusion.” I have not seen 
anything quite like Levinseirs description, in which it is saiil to 
start from three processes, whicli, of course, is the yoniigcst stage, 
but in a specimen of CateniceUa ciwwafa B. from Western l.-Virt, 
Yictoria, tiiere is in tlie older zomcia. a calcareous closure wln't'h 
is, however, nndei* the ojierculiim and quite iiHlepeialeut of it. 
Tiiere are two round openings near the distal end, that is, one 
a,t each side, and a ratlier larger one at the |)roximai emi 
In a few very old zo<ecia these two distal pores coalesce and the 
proximal opening becomes much larger, as if it were being dis- 
solved away. I have only been altl(3 to find this closure in 
(7. ehgmis, in var. zaiizUyarievsls, nov., and in €. eoninia as men- 
tioned, althoiigli I have looked tlirough the Oriteiii cell like in my 
collection and tlie British Museum, tliougli Levinsen gives it ns 
a cliaracter of VittaUceUct [Catenaria Lev.). Howevtu*, it only 
occurs in tlie older and empty zomeia., and now, knowing tliis, 
I iniglit on re-exainination find some w’hieli had been overloolced. 
On p. 505 it is suggested that certain closures of Melicerititi(h;e 
should be coin pa, red. 

Yittaticella elegans Busk. (PI. LXY. figs. 1~7, 12.) 

OaimiceMa ehipms Busk, Brit. Mus. Oat. Mar. Polyzoa,, p, 10, 
pi. ix. (1852); Zool. Chalk Exp., Poljzoa, vol. x. pt. xxx. p. 12 
[pm's) ; Ortmann, ‘‘ Die Ja.panisehe Bry.,” Ai*cli. fill* 'Naf'/urgesclu 
vol, i. p. 27 (1890); MacGillivray, Prod. Nat. 'Hist. Yict. 
dec. iii. p. 23, pi. xxiv. tig. 10 (1895) ; Thornely, Ceylon Feai‘l- 
Oyster Fislieries, Siqipk liep. xxvi. p. 109 (1905). 

VlUfitledla elegans Mapiestone, “()n a new mime Vitk4icell(i- - 

for tl'ie Polyzoan, genus CedoporeUa McG.,'’ Proc. Koy. Son. 'Nict. 
vol. xiii, n. s. p. 203 (1900), 

Specimens fi’oin Zaiizibiir' gro\ving on seaweed seem to be this 
species. , There is sometimes on one side of the zoumium a, very 
long, raised aviculariiim wdth tlie inandilile direc.teil distally 
(figs, 1,2). ■ A similar a.vicidarium occurs in, a specimen in the 
Britis'h Museum from Arahura Bea. On the dorsal surface thei'e 
are the two simdl dots a.s figured by me in flitaUceUa enntei AmL 
(also in Brettui), and the radicles are in tlie same |)osition as in 
F. conteL In one case a new zoteciuin springs from the anterioi* 
surface of an oldei* zomciuiu, and this I have seen in other species 
of JlMatieellcL 

TTie operculum is larger thaii' that, of K corUdj and is more 
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cvirverl on tlie proximal edge ; on the other hand, it is not so 
la.rge as that of V. huskei W. Tin These are all nearly i:elated, 
but the (lifterence in the operculuin and the number of terita.cles, 
besides otlier eliara.cters, indicate tliat tliey must be separated. 

Tliere are often many ovicelligerous zotecia, in one node. In 
one specimen there a.re two cases of a node having six ovicelli- 
gerous zo<ecia in one continuous line, and in botli cases a lateml 
zomcium grows from the side of the unjointed node. In the 
ovicelligerous zocecia the avicularia near the oral aperture a, re 
directed foinvai’ds instead of laterally, as in the other zocecia. 
In the Tertiary beds of Cardies Creek, Australia., tliere is a form 
with long biseriai nodes wliich I described as CateniceUa inter- 
no(lia'^% but for wliich jNIacCillivray has since made the genus 
Dltaxiponi ; also from the North Italian teitiaries I have described 
two forms witli long biseriai nodes as C. septeMrionalisi: and 
C. contiimu, of which continua is probably Vitiaiicella^ but 
septe'iitrioucdis will require a new genus, so far as we can see at 
present. 

Among recent forms no long nodes have previously been 
describeil, l)ut in the specimen from Madeira., which Norman 
coiisidered to be (J, contei And., tliere are two zocecia with ovicells 
following one a,nother in an internode. Long ovicelligerous nodes 
are aJso found in (Jateiiaria diaphmia B. (see p. 482). 

Tlie o\'aria commence at the proximal end at one side, whereas 
the testes are near the distal end to one side. There are ciliated 
emliryos in the ovicells, and below the ovicells there are several 
tlesliy bands or tubes by which, no doubt, material for gi‘owtli is 
traiisfeiTed to the ovicell. 

Loc, Bass’s Strait, 47 fath., Banks’ Peninsula., Algoa Ba-y, 
Port Dalryinple; Tasmania (/C), Victoria (iiaeff.); Sagamibai, 
eFapan(Orl)^ Gulf of Manaar, on floating oyster-cages (TIi,); 
Arafura Bay {Brit. lias.). Prison Island, Zanzibar sliore (503) ; 
Ka.s Osowaniembe, Zanzibar Cbannel, 10 fatli. (504), collected ],)y 
Crossland. 

Vittatxc?:e.,lla elegan»s, va,r. zanzibahi'bnsis, nov. (10. LXY. 
figs. 8-11.) 

Zoariiim a.liout 40 mm. high, with the branches curved over. 
ZocBcia. elongate ovoid, surface smooth or sliglitly papillose ; large 
lateral a vicularia with a large pore al the base, io this respect 
differing from the type. There are on the dorsal surface near 
the distal end, a,nd c>ften resting on the large aviculaila,, two 
mimite oval avicularia or an oval raised tubiiiar opening. The 
radicles arising from the dorsal surface form a thick bundle. 

No ovicells. are known. 

' It is very similar to V. elegans B,, but the, larger beaked 

* “Foss. Cliil. Brv. from S.W. Victoria/’ Quart. Journ. Geol. Soc. vol. xxxvii. 
p.318,,'plxvi.%s.78,79 (188l). ■ 

t “ North Italian Bryozoa/’ Quart. Journ. Geol. Soc. vol. xlvii. p. 5, pL i. tigs, 1-8 
(1891). 
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of botii, tlie orrlinaryzocecia, and tlie ovicelligerons zoa:;ci:i, altlioogli 
the note}] in tlie calcareous wall lias been taken foi’a/n oinl sinus; 
CUivvporeUa Lev., -witli a perfoiuted ovicell and triangnlar apeitiire 
to Ijotir forms of zorocia. 

The cba,i‘a.etei‘s ivlied upon by Levinsen are none of tliein now 
iiientioiied, as niy object is to show the importaDce of the ovicell 
and of the operculum in classification, though of course all 
available cliaracters must be used. 

Levinsen (p, 254, pi. xiii.) mentions a closure in ViUaiieeUa 
and other genera wiiich he calls an occlusion.’’ I have not seen 
anytl'iing quite like Levinsen’s description, in 'whicli it is said to 
start fi'om three pincesses, which, of course, is the youngest stage, 
but in a specimen of Catenicella corrmta 13. from "\\'h3stern 
Yictoria, tiiere is in tlie older zomcia a cafeareous closui*e win’cli 
is, however, under tlie operculum and quite indepemlent of it. 
There are two round openings near tlie distal end, tliat is, one 
iit eacli siile, ami a rather larger one at the proximal end. 
In a few veiy old zorecia, these two distal pores coalesce and the 
proximal opening becomes much larger, a.s if it were being dis- 
solved aavay. I have only been able to find this closure in 
{7, eleymis^ in var. zciitzilKiTiensis^ iiov., and in G. cornuta as men- 
tioned, {dthoug’h I have looked through tlie Oadeniceliid® in my 
collection and tlie British Museum, though Levinsen gives it as 
a ciiaracter of Vittaiicella {Caienaria Lev.). However, it only 
occurs in the older and empty zocecia, and now, knowing tins, 
I might on re-examination find some which bad been overlooked. 
On p. 505 it is suggested ■ that certain closures of Meliceritititke 
should be compared. 

Yittaticella elegans Busk. (PI. LXY. figs. 1-7, 12.) 

(Jaieiricelki elepans Busk, Brit. Miis, Cat, Main Polyzoa, p. 10, 
pi. ix. (1852); Zool. Cliall. Exp., Polyzoa, vol. x. pt. xxx. p. 12 
{•pars) ; Ortiiiann, Die Japanisehe Brv..” Arch, fiir Naturii'eseh. 

vol. p. 27 (1890); MacGillivray/' Prod.' Nat. Hist.' Yict. 

dec. iii. p. 23, pi. xxiv. fig, TO (1895); Thornely, Ceylon Pearl- 
Oystor Fisheries, Biij3]:)l. Ilep). xxvi. p. 109 (1905). 

YUfxiilcdlci elegans Mapdestone, “ On a new name — VitMf/iaMa-- 
for tfie Folyzoan germs (Juloforella McG.,’'’ Proc. Roy. Boc. Yict, 
vol. xiii, 11 . s. p. 203 (1900). 

Specimens fi-oiii Zanziliar growing on seaweed seem to be this 
species. Tliere is sometimes on one side of the zonvimn a, very 
long, liaised avieiilariiim with the mandible directed distal iy 
(iigs. 1, 2). A similar a.viciilarium occurs in a spiecimen in the 
British Museum from Ai'afora, Bea. On the rlorsal surfVice thei'e 
are tlie two simdl dots as figured by me in YUkMcetta coniei Ainh 
(also ill Brettia), and the radicl.ewS are in the same position as in 
F. coniei. Iiroue case a . iiewzomcium springs from the anterior 
surface of an older zomciuinpand this I have , seem in other species 
of VittMieeMci-. 

The o|:>erculum is larger'than that of F and is mnora' 
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curved on tlie proximal edge ; on the other Iriud, it is not so 
Lirge a,s that of V. hitskei W. Th. These are all nearly related j 
blit the ditierence in the operculum and the number of teiitaclesj 
besides otliei- cliaraeters, indicate tluat they must be separated. 

Tliei'e are often many ovicelligerous zomcia in one node. In 
one s[>eciinen tliere are two cases of a -node having six ovicelli- 
gei*ous zocecia in one continuous line, and in botli eases a lateral 
zomcium grows from the side of the unjointed node. In the 
oviceliigerous zooecia the avieularia near the oral aperture are 
directed foiavards instead of laterally, as in tiie other zooecia. 
In the Teitiary beds of Curdies Creek, Australhi, there is a form 
with long biseriai nodes winch I described as CktteniceUa inter- 
but for which ]\'[acGillivray has since made tlie genus 
Ditaxipora ; also from the Ilorth Italian tertiaries I have described 
two forms with long biserial nodes as C, s&ptentrioncdw't umi 
{/. coiifuiucij of which conthma is probaWy VltiaiiceUa^ but 
will require a new genus, so far as we can see at 

present. 

Among recent forms no long nodes have previously been 
descril)ed, but in tlie specimen from Madeira, wbicli Korman 
considered to be (L contei And., there are two zomcia with ovicells 
following one aiiotlier in an intevnode. Long ovicelligerous nodes 
are also found in Cfatenaria dkiphana B. (see p. 482). 

Tlie ova.ria commence at the proximal end at one side, wdiereas 
the testes are near the -distal end to one side, Tliere are cilia, ted 
embryos in tlie ovicells, and below the ovicells there are several 
fleshy bands or tubes which, no doubt, material for growth is 
traiisfeired to the oviceil. 

Loc. Bass’s Strait, 47 fath., Banks’ Peninsula, Algoa Bay, 
Port Dalrymple; Tasmania (At), Yictoria. {MacG)] Saganiibai, 
Ja-pa.n (Or^.); Gulf of Manaar, on hoatirig oyster-cages (TL); 
Arafura Bay (Brit. Mtos.), Prison Island, Zanzibar sliore (50S) ; 
Ba.s Osowamembe, Zanzibar Channel, 10 fath. (504), collected by 
Oi'ossia,nd. 

Vtttaticella elegans, var.’ zanzibariensis, nov. (PL LXY, 
figs. 8-11.) 

Zoarium aliout 40 mm. high, with the bra.iielies curved over. 
Zoiecia eiongat^e ovoid, surface smooth or slightly papillose ; large 
Literal, a.viciilaria, witli a large pore at tlie base, iu, this respect 
differing from tlie type. There a.re on the dorsal surface near 
the distal end, a,iid often resting on the lai'ge avieularia, two 
minute oval avieularia or an oval raised tubular opening. The 
radicles arising from the dorsal surface form a tliick bundle. 

No ovicells are known. 

It is very similar to Y. elegans B,, but the larger beaked 

* “Foss, Chil Bry- fmni S.W. Victoria/" Quart. Journ. Geol. Soc. vol. xxxiai, 
p. S18, pL xvi. %s. .78, 79 

t “ North Italian Bryozoa/’ Quart. Journ. Geol. Soc. vol. xlvii. p. 5, pi, i. fig.s.1-8 
(1891). ' ' 
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aviciilariiiiii witli tlie large pore at the base and the minute 
dorsal avic ill aria suggest its being separated a,s a variety. 

The structure of the vittse has not received much attention, 
though liarmer has alluded to it ; but in this species it has 
been possible to obtain some explanation. The vittie are sunken 
perforated grooves in the calcareous wall, and along each groove 
there is a cylindrical tube, and within this, from the pore-tubes 
(the perforations just mentioned), organic cords spread out and 
reach the upper free surface at dehnite spots or pores (fig. 10). 
It thus seems that the vittj© should be compared Avitii pore- 
chambers of many Clieilostomata in so far as there is indirect 
communication from the interior to the water-surface, through 
the vittre. 

Loc. Prison Island, Zanzibar Channel, 8 fath. (505); Wasin, 
Brit. East Africa, 10 fath. (500), collected by Crossland. Algoa 
Bay and Natal {Brit. Miis.). 

Membranipora savartti Auclouin. (PL LXXI. figs. 1-4.) 

In my Report on the Bryozoa from the Red Sea (Journ. Linn. 
Soc.j Zool. vol. xxxi. p. 138), I refer to the astonishing amount 
of anastomosing protoplasmic threads in a specimen from Zanzi- 
bar, and as some from the Sudan are also very full, this seems to 
be a specific character. It certainly seems strange to find such 
an extraordinary quantity, for though in my collection thei'e are 
preparations of a large number of species showing the tlireads 
exceedingly well, I have never seen anything approaching these, 
and further study of the funicular cords is desirable. 

These threads are very abundant in zooecia with active poly- 
pides having digestion in full activity. In these tlireads are 
included small granular patches, either round or filiform, and 
where the poly pities have degenerated or are degenerating tliere 
are large masses of this granular substance a, Iso surrounded by 
and connected with the protoplasma (fig. 2). In earlier stages 
the protoplasmic threads are in some cases surrounding the 
granular cord (fig, 4) ; in otliers tliereare only one or two iilasmic 
threads liy the sides of the granular eoi‘d or mass, 

Tlje collecting togetlier of tliese masses natnra.lly suggests that 
waste products are thus brought togetlier and aftcrwa,rds got 
rid of. 

Loc. Zanzibar Channel from the under side of Tmoy (528); 
Eas Osowameinbe, Zanzibar Channel, 10 fa.tb. (504); Prison 
Island, Zanzibar Channel, 8 fath. (505), collected by CrosslamL 

?Membranipora ARMATATiaswell(9io?fcXosehin>sky). (PL LXVII. 
fig, 10, & PI. LXXI. figs. 5-10.) 

Bifitpstra armak(. ‘‘ On some Polyzoa from the Queens- 

land Coast,'^ Proc. Linn. Soc. X. S, Wales, vol. v. p. 38, pL i. 
fig., t (1880). ■ ■■ ' ' L 

^ “ Morph. Cheil.f’ Quart. Journ. Micr. Sc. vol. xlvi. ,p.' 306', (1902). ' 
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Memhranifora panhopliies (3rtmann, Die Japan. Bry.,’' Arch. 
Natiirgescli. voi, i. p. 28, pi. ii. fig. 4 (1890). 

Memhrcmipora arraata Watiers, “ On Membraniporidie,'’ Joiirii. 
Linn. Soc., Zool. vol. xxvi. p. 687, pi. xlvii. fig. 3 (1898). 

The specimen fi'om Wasin is in parts in the bemescharan stage, 
ill others in the biiaininate, and one in iny collection from Port 
Molle is also bilaminate. This specimen from Wasin starts from 
a unilaminate incnisting layer, but in places the zoarium is 
tubular. 

The distal wall of the zooeciiim is slightly prominent, somewhat 
reminding us of what Busk calls the penthouse projection in 
As])idostoma gigmiteum B. There are no ovicells in any of tlie 
specimens examined, and on most of the zooecia an avieulariinii 
occurs on one side only, at the distal end, directed proximally, 
while on the other side, in a long chamber, there is a long gland 
with distinct secreting cells (figs, 8, 9), but usually witliout any 
luinen. These glands are irregular in shape, sometimes lobed, 
and there may be two elongate lobes side by side. In all tlie 
specimens seen there is a distinct calcareous bar or arch to the 
avicularium, and there are two openings on the front of the avicu- 
larium, though sometimes the lateral projections in the a viculfirium 
do not meet, when there is, eonsequently, only one opening 
(fig. 7). In the membrane covering the aviciilarian chamber 
there is, under the mandible, a ehitinous ring where the peculiar 
body'*^' ends (fig. 9, pZ>.), and there are other species of Oheilo- 
stomata with a ehitinous ring or other thickening. As we have 
seen, there is at one side an extremely long aviciilarian chamber, 
at the proximal end of which there are stout muscles (fig, 9 a) 
attached to a very long tendon by which the niandible is closed ; 
further up there are muscles also on both sides of the chainbei*, 
but much more delicate than the last (fig. 9 and attached to a 
shorter tendon fastened to the base of the mandible with a median 
attachment, whereas in some species of Cheilostomata this muscle 
is attaclied at each side. 

The chamber containing the glands (fig. 9, gc,) is also very long, 
and may be close to the avicuiaiian chamber of the zomcium next 
above oi* below, but no connection with the avicularia has been 
found after careful examination of many microtome sections. 
On the inside there are pores like rosette-plates, and the proto- 
plasmic threads from these are sometimes seen passing to the 
gland, but no other internal opening has been found. Externolly 
thei^e are three or four minute pores along the line of junction of 
the zotecia, which, however, were only noticed wbeii carefully 
searcbing for openings. There are similar small pores over the 
awiciilarian chamber. We have here another Bryozoan puzzle^ 
for the gland is not the same as the oral glaml, and is contained 
in a calcareous chamber without any openings except small pores. 

* This peeidmr body is in many Cheilostomata contained in a slieat Is, homologous 
with the tentaciiUu' sheath, but in this species no sheath was found. 
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The operciiliini is lueiiilR-n.nons, witli a diagoiia.l band or sclerite 
on eatili side to wiiicli the muscle for closing the o[)ei'culu,m is 
attached ; lait also atta,elied to tlie s;in:io selerite tliere is a, iiiiiscida i; 
band fastened to tlie tent.acala.r sheath. ]! liave not noticed, a 
double attacliment like tins before, but examination lii.aj sliow 
that it occurs in other species. 

In a la.rge pro|}ortion of zo<.-ecia tliere are two ]K,dypide.s of 
about the same size, so that 20-30 zocecla w,itl:i two:) |)olypides 
may be seen adjoining one another, wdiereas otlier jneces may 
show' a irmch more limited number of double polyjjides. Altliougli 
])uddiiig polypides in tiie same zocxxaa a,s mature poly|ndes iwo 
knowm to us all, a, ml lia.ve been described by lladdoir‘^% Ostroniofft, 
and Ilainnei't, they are only in a limited number of zooH'ia, ; nor 
have I been able to see that they a, re tlie same a,s tlie two zoonria, 
described by Prouho § in duplex P. Tlie two) tenta- 

cula.r sheaths are side by side, aaid are a,ttaciied to the opercidiim 
and tlie iieigh]:)ou]-ing \vall. No ovaria or ova Iiave Ijeen seen, 
aiid only in a very few cases wein testes found occurring in round 
masses near the lateral wall. 

From the latei'al w’alls there are bundles of muscles (6-12) 
attached to the frontal membrane of tlie zoiecia. 

In all the lateral wafls there a, re pores at fairly reguh'vr 
inteiwals all over the w-alls, and besides there are in some ( 3 ases 
disks with, numerous pores near the opercular w;'all. Further, in 
a bilaminate piece of M. arinaia, thei*e are in several cases Lvrge 
perforated d isles on the basal walls, like those described in 
Fetralm for tlie radicle attachment, thougb, strangely, in tlie 
unilaiiiinate parts no distinct perforated disks have been found. 
This form cannot rema.in under Memlminipora^ though I ain not 
suggesting tlia,t it hFetralia, but call attention to various similar 
characters in forms placed far asunder. 

There are about 30 tentacles, wliich is a, larger nuinlier than 
lias been found in any true Meinbranipora, nigrem^i 

Ilincks arid J/. marginella H., witli avicularia similarly ]>]aced 
near tlie distal end, have also enrious laige vieaiious aviculaicia,. 

Loc, Port Benison, Hoi born Island, 20 fatli. (Ilasirell); Port 
Molie, Australia ; Bagamibai, Japan, 40 faiJi. Wasin, 

Brit. East Africa., 10 fath. (5()()) ; Zanzibar Channel, from under- 
side of buoy (528), collected liy Crossland. 


Membrax^ipora CAi’ENULARiA Jamesoii. 


For synonyms see Miss Jelly’s Catalogue. 

Although the Arctic ilf. monostcwhjs Busk from Franz Josef 
Land has many points of similarity, the operculum in i/. catenvr 
fonft from Zanzibar is only about half the width of that of the 


* Quart. Jouni. Micr. Sc. vol. xxiii. p. 520 (1883). 
t Arcb. Slaves de Biol, vol ii. p. 341 (1883). 

t "^Excretory Promses in Marine PolyKoa/’ Quart, donrn.Micr. Sc, p, 139 ( 1891 ) 
(189*'^)^*^^^^* de Zool. Expdr, et Gen. 2iui sen vol. x. p. 681 
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former species, find does not reiicli to the bordei* of the opesiiiiii, 
so that they can be d istin go is] led by tliis cln-iracter. 

Loc. Widely distLiboted, but there is much ini certainty about 
some of tlie determinations, Olmaka, Zanziliar, 3 fat/ii. (50()), 
2 fath. (508), on tlie dorsal surface of Siegcmoporella mctgnilahris B., 
collected lay Crossland, 

Farcimia ociTLATA Eiisk. (PI. LXYII. figs. 8, 9.) 

For syiioiiynis see : — 

FiiTchnm oeidaia Waters, ‘‘ Eep. on the Mar. Biol, of tlie 
Sudanese Ileil Sea, Eryozoa,” Jourii. Linn. Soe., 'Zool. vol. xxxi. 
p. 167 (1909); and add (Janu, “ Bry. des Terrains Tert. des Eriv. 
de Paris,” Ann. de Pa.leont. vol. ii. p. *20, pi. ii. figs. 36, 37 (1907 j ; 

Brv. Heho del*Egvpte,” Mem. a Flust. Ei'’V73tien, vol. vi. p. 191, 
ph x". figs. 16-19 (1912).' 

Fell la teadla Levinsen, Morph. & Syst. Studies of the Clieil. 
Bry. p. 120, pi i. figs. i3«-13e (1909). 

The growth is from a spreading stolon from whicli, at intervals, 
sub- colonies grow (figs. 8, 9). comineiicing with short calcareous, 
nodes joined by chitijions tidies, Tliere are nsirilly three or four 
nodes in tlie stfdk, tiiough there may be only one. Quite simi- 
larly sub-coioni€\s on a, shdk ’wdtli internodes grow from delicate 
stolons ill Chlldonla conlleri And., Blplodklgmia complkata 
lieuss (PL LXVII, figs. 11, 12), Cate m^ria par Busk’‘\ 
1 figured it some years ago for Chlidoaia cordieri And. f, and 
since then Oalvet and Levinseu have dealt with tlie species. All 
these species have a somewhat similar operculum, about the same 
size, and the iivniiber of tentacles in all is 11-“12. They are 
probaJ.)!}^ more nearly related than we ha.ve imagined. 

There are two very thick chitiiioiis tubes connecting each new 
branch. 

The ovarium, wdth several ovarian cells, often in a. row, is near 
to tlie inner wall, about equidistant from the distal and proximal 
ends. One ovum grows extremely large, and is pressed into all 
kinds of shapes tlii'ougii ivant of room. The ovum passes into a 
sac near the ba.sal wnM and the distal end, ami lief ore an ovum 
has passed into it muscle-threads a.re seen radiating over tliis sac. 

Levinseri Ins figured the ovicell, which is a small cap-like 
growth, and tliis I have seen in a few cases, but often in zomcia 
with oviceliigerous zocacia no external difterenee is recognised. 
There is, howevei*, often a vertical , division separating the ovi- 
celhilar waill from the rest of the zotecium. 

The triangular mandible of the avicularium i.s found with 
difBculty and is extremely ininiite, being about 0*006 mm., wdiile 
a large niimber of the mandibles, such, for example, as in Retepo‘ra 
ceMtdosa,^ Lire 35 times as long; some, as for example in LepmUa 

^ Tlia Ihwourable Mary Palk informs me that Catenaria lafontil Au(l,gn>ws on 
a similar stalk. ■ ■ ^ ^ ■ 

t Juura. laim. Soc., Zook vol. xxvi. pi. i. %. S (1B96), 
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occlusa B., are 60 times as long. In many cases tliere seems to 
be no inaudible, only a,, disk, to wldcli tl.ie peculiar l) 0 ('ly is attaciitMi , 
and tills peculiar body is relatively very large. Sioifct reiers to 
tlie loandibie of tlie Floridan specimens often l)ei'ng wanting, 
^‘presenting the opening closed only by a inembiane.” 

Tliei'e is no possibility of knowing wliat the (kMaria tmeih of 
Lainai'ck was, and it certainly may liave been (Jellaria so that, 
as I have previously said, it is better to retain tlie name 
The genus Nellia wai,s not satisfactorily described, and tlierefore 
various aiithoi’s have ado|>ted tlie genus Farcimia of ]\)ui*ta.les 
and Smitt. Fleming had made a genus Farcmiia wiiicdi iniglit 
include N'elUa, but as he made it for (JeUaria^ Avitli C. Jlstulom 
as type, it wns always a superfluous genus, and 8niitt considered 
it non-existent. Altliough Levinsen adopts iVelUa, it seems 
better to adhere to Farcmvia, the name used in my recent papers, 
and wdiich lias been used by most workers recently. 

Log. See iiiy paper x^ef erred to, and add Wasin, Erit. East 
Africa, 10 fatln (501) ; Prison Island, Zanzibar Cliannel, shore 
(503), 10 fatln (505); lias Osown.membe, Zanzibar Olnuiiiel, 
10 fatb. (504); Meweni Bay, Zanziliar, 6 fatln (510); (Jhimka, 
Zanzibar, 3 fatln (526), collected liy Crossla-nd. Texas and 
Bt. Thomas, W, Indies (LetnnseM), 

Diplodidymia complicata Eeiiss. (PI. LXYII. figs. 11-15, & 
text-fig. 79.) 

Diplodidymki complicata Peuss, Foss. Fauna, der ()ligo<n von 
Claas,’’ Bitzungsber. d. k. Ak. der Wissenscln 'Wien, matin-nat. 01. 
voL lix. Abth. i. p, 469, pi. iii. figs. 6-9 (1869). 

Micro^wm mtomensis Waters, Ann, Mag. Xat. Hist. ser. 5, 
vol. XX. p. 185, pi. iv. fig. 5 (1887). 

Micropom articulata Waters, Quart. Jonrii. GeoL Soe. vol. xlvii. 
p. 14, pi. ii. figs. 5, 6 (1891). 

From Oliiiaka, Zanziba-r, tliere are several pieces throwing 
light on this form, which has only been seen in fragments 
previously. 

The zoariiim Ims a stalk consisting of long barren internodes, 
sometimes as many as eight, followed l»y long aiticiilated inter- 
nodes with the zomcia placed diagonally on the four sides. Tlie 
coiitents of the barren in ternodes send out a bx^aneli to the 
surface, Just as w^e have seem in ChUdonia cordieri And. From 
near the starting-point of each sub-colony a number of narrow 
radicles radiate, and sometimes fxmi one of these radicles ;i 
fresh siib-colony grows, as is frequently the case in species with 
creeping stolons. 

The branches are dichotomous and articulated, having two 
chitinous tubes forming each ax^ticulation. Occasionally there 
are more than the four rows, but this will only be for a short 
distance near the articulation, and in one piece there is a median 

^ Busir gives it with F synonym of Ce^Zana^raciTu Busk. 
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line on tlie clonsal surface with the zooecia on each side* The 
front wall has a rniniite pore on each side below the oral apertiii*e 
(hg. 13), blit these are only seen in Ean cle Javelle preparations, 
and ill the same way the long slit-like pore on the one side^ is 
scarcely seen so long as the membrane covers tbe walls. The 
muscles passing thiniigii this slit are wide, and are attached to a 
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Diplodidpma comjdicata Reiiss. 

A, Showing small sacs hanging from the opercular region, and in each an ovum 
grows (ou.). At y. there seems as yet no ovum in the small sac; m., the 
muscles of tbe opeslum. X 60, 

B. Section showing an ovum in the small sac. X 250. 

C. Section in which the ovum has segmented and a hlasluta is formed, x 260 . 


cliitinoiis thickening or sclerite on the front membrane, and are 
partly protected by a calcareous wall. There are two rosette- 
plates in the entire lateral wall. On tbe aviciilarian chamber 
there is a concave pit with a centiul perforation, no doubt indi- 
cating that radicles can be given off from this pit, and thereby 
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tlie t'wo pores described in t.lie fossil Micropora aHleidala Wbils'rs 
ji.re expliiiiied, tlie o.ne being the ji.viculn.riau .•iiid t.lie oiilier tlie 
radicular opening, 'J-die avicuiariuiu is l)y Idle sidc‘ ot tliC liperi'Urcs 
and tlie iiian(lil..>]e is triangidar. 

There are 11-42 teiitado‘s, 

Tlie testes exteiu.l a.ll down the lateral wall. A Tina” I’ew small 
ovaria. witii one to three snudl ovarian cells were foiind. 

A small ovirrii is found in a small sac banging from ide 
opercular region (text-fig. 79). The sac ami ovum grow until 
iiltiiiiately tlie embryo nearly fills tlie zoccciuin, and nosv tlu'rn. 
ai*e small muscles from tlie opercular wall to the ovicell and 
fi strong lateial band. There is no external indication of any 
ovicell nor of Avliicli cells contain an emluyo. The embrvo is 
relatively large, with the conronne very large and distind;, aiid 
tlie way in wliitdi the embryo grow'S in tlie jiciidaiit- sac may 
throw light upon the development of tlie ovum and embryo in 
A(]^e(fiiella, but no stage lias been found witli a, sac Iianging from 
the operciihir legion in Adeomlla, 

Tile present species, as I liave previously in dictated, is closf'ly 
allied to tlie fossil (AMularla Meun. Ih'rgens 

from tite Chalk, and both lielong to tlie same genus *^9 Cami has 
described four fossil species from the Paris Ilasin, but, unfor - 
tunately, lie lias not given figiii'es a,s well as jihotogi-ajihs. I n 
the work thei*e are a iiumher of magnificent idiotngraphs, 
showing the characters most lieautifully, imt some of the Pjiris 
authorities are making too iiard and fast a line tlmt everything 
must lie photographed. The specimens in rpiestion (pi. figs. 
6“10) do not lend tiiemselves to photography, and re(|uire either 
figures or full description for elucidation. 

Tliese Zanzibai' specimens are so different in tlie }a)iinger and 
older joints that with fossils several species might be made from 
one colony. 

Caiiii t says that the genus DlpkHlidpmia is tlie PoQ^lcAhrm of 
d'Orliigny, but the description of tins latter leaves recognition 
im|iossible witliout direct comparison, and therefore Cann is <prife 
riglifc in retaining tlie name JJlplodidfpnm Iteiiss. 

Loc, Ofi Katow, New Cuinea, 7 failin' ; Singapore (fldr^ W/Ate^ 
legye, in lit.). Chuaka, Zanzibar, 3 fa.tli. (SOli), cDlhuited by 
Crossland. 

Fosfil Gass, near Bax, B. Pmice, Oligocene;' Montewddo 
Maggiore, N. Italy, Bartouian. 

Chlidonia coimiEiii Audouin. (PI, LX Y, figs. 15, IB.) 

Eucraiea cordieri Aml.Deserip. (h I’&ypte, Hist. na.t. p. 242. 
2nd ed. , p. 74 ; Bavigny’s pL xiii. ,3. ' .. 

GMidonm cordieri 'Waters, Journ. Linn. Soc., - Zool, vol xxvL 

* Bryozoaires (hi Systtine Montieri,” Xjonvain, p, a, pi. ii. 3 (1886). 
t “ BryozopresfieH IWaiiis Tert-iamis dcs Btivimjis dir Paris,” Ana. ih PaliJoat. 
t. p. (1907), "■ 
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p. 18^ pi. i, figs. 8, 9 (1896), wbicli see for synoinniis, and add: 
Gal vet, “Bry» M^ar. de Cette,” Trar. de I’lnst. de Zool. de ITGuv. 
de Montpellier, ser. 2, mem. 11, p. 13, pi. i. figs. 1, 2 (1902); 
^‘Bry. Mar. des Cotes de Corse,” op. cit. mem. 12, p. 6 (1902) ; 
Levinseii, Morpb. & Syst. Studies on the Gbeil. Bry, p. 197, 
pi. viii. figs. 6 y (1909), 

Bi-om tlie fi'oiit wall to tbe zomcial wall, tbroiigli wbat lias been 
called a second ciiamber, liut is the equivalent of a coiDpensation 
sac, tliere is a bundle of three, four, or more muscles (see fig. 15). 
The atta.chment of these on the front has been mistaken for a 
suboral pore, and in dried specimens there is fi'eqiiently an 
opening liere. 

No ova or ovaria have been found in any of my sections, 
whereas some show an embryo about half filling the zomciiim, 
tliougli no external difference has been noticed. 

The operculum is intereKsting, as it has at each side a projection 
or wing at right angles to tlie operculum (figs. 15, 16); also at 
each distal corner there is a slight projection. Tlie Aving reminds 
us soinewliat of the thin membranous growth of many Mein- 
brariiporie and some Mieropoiae. 

There are 9~11 tentacles. 

Loc> lied Sea (TinG); Naples, Trieste, Eapallo, Nice, Cette, 
Corsica, Algiers, Tunis, Tyre, Calvados, Egypt, Yictoria (Aus- 
tralia,), Cape York, NeAv Zeala.nd, Atlantic (lide Carm)] Ctinaries 
(d'Orh.). Wasin, Biit. Ejist Africa, 10 fath. (500), on calcareous 
seaweed, collected by Crossland. 


Cellaeia. 

Levinsen, following Norman, uses Celhdaria for wbat we 
iiiidei’stand as Cdlaria^ but as these names have long been used 
for widely distinct genera, I must certainly, in tlie most definite 
manner, refuse to use the na.rae CeUularia for Avluit Ave have for 
man}" years understood a,s Cellar la, 

CeUiikiria of Pallas was a simply ridiculous jumble of forms for 
AAduch a place had not been found elseAAiiere. Tiie species men- 
tioned by him ai-e now placed in nine genera, one of Avhich is tbe 
Cyclostome Cvma, JAnd as tlie description of tlie genus refers to 
tlie ovieell of Crisia, perhaps tlie least objectionable tiling Avould 
liave been to lia ve retained tbe name Celhdaria for Crista. The 
real difficulty, liowever, is that tbe name Celhdaria has been 
retained for a quite different group, a,nd to intercliange and now 
use a name long understood in a diffei^ent sense AA’ould cause the 
greatest confusion. 

Solaiider emplo 3 "ed the name Gellaria for a group appi^oxi- 
niately, Imt not absolutely, similar to the Celhdaria of Pallas, 
giving a dehnition also not c|uite the .same, and it has been con- 
sidered to be only a cha.nge of sjAelling, thongli curiously, Ellis & 
Solander never indicate that they considered it Avas the same as 
Celhdaria of Pallas, nor throughout the description of tlie genus 
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do tliew ever refer to Pa-IIas, altliongh many of tlie species dealt 
witli liacl been mentioned l')y that author. Tiiis is certainly 
difficult to understand, and perlia.ps would have been 
if Solaiider had lived to complete tlie work himself. 

Hiiicks considered that the species in Solamlerts genus had all 
found places elsewhere, and that tlie genus of Solander laid lapsed. 
He therefore took Oellaria. as tlie genus of Lamoiiroux, wlio under 
Cellar ia put Gdlaria (as now umlerstood) with the type (7. mil- 
corrtw and also Tuhucdlaria. Lamouroux says of all gen ei ‘a none 
vseerns to contain as widely distinct species as this, and tlia.t 
it seems to have been formed to contain everything tliat could 
not be placed under Flustra or Sertularia. 

Instead of dropping Cellularla as hopeless, Busk uiifortiaia.tely 
retained it for a, smaJl division, and this has been accepted. 

The first species mentioned by Pallas in his genus is tuhu- 
celkiria, which also is included in Lamouronx’s (Mian a, though 
not as the type, which was Cdlaria salicornia; and Btoliczka.''^'’, iu 
a long discussion of the subject, took the view that as tukiicellaria 
w’as first mentioned the genus must be called (Mlaria^ a,rnl 
Oellaria, as now understood, must lie separated as SaMcoriiUk 

We now see that it is unfortunate that HinckvS sliould have 
retained Oellar ia, though it tlien appen.red that this would not lie 
challenged, and it has been adopted generally, and no genus 
seemed more firmly established. However, it is now clear tha,t if 
Hincks ha,d continued to use Sallcornaria there would liave bf'en 
no possibility of the name of a now long recognised genus lieing 
replaced by one used in most various w*ajs, and now limited to 
another small group. 

Those who are at work upon the class know how often tlie 
descriptions of the eai-lier authors are now meaningless, for the 
characters then used are found to be useless; but this can liai'flly 
be appreciated by those who have not had occasion, to consult 
such descriptions. It is as if some well known tree Iiad genem,- 
tions ago received a name and a few lines of deser.iption wliich 
would apply to a quarter of our plianerogams and some eiyptcigiiins. 

^ I have previously sliown that we are bi'Ought infiO a. iierfec.tly 
ridiculous position by being asked to adopt such mimes at all 
costs, when we often liave no idea wliat they meant. It is noil 
science, and since Oellaria as modified by Hincks is well estalilislied 
I shall still use it f. 


tert. Grunsaad, der Orakei Bay tei Aaddand, pp, 142 -I# 

(“Polyzoa of Madeira,” Jowti. Idiin. Soc., Zool. vol xxx. r. 29 ;i 
(1909P dialleiiges tlie correctness of considering that Ttihmellarm opnJmdvs 
skmdd liave been considered the_ type of Celhdar ia, hnt I cannot agrwi witli bis 
concisions as to what I sipr being contrary to the British Association Boles of 
^omeiiclaturtv My is later than Konnan’s, but apparently is only a reprint, 
and It says ^ hen they wnit doing so ” (i. e, fixing a type), “ it may still hi many 
cases be correctly inferred that the first species mentioned on their list, if found 
accurately to agree with theirfiefinition, was regarded by them as the type.” This 
the generic diagnosis is taken from some mie specfes, 
and that an error has been made in including the first, then common sense may he 
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CliLLARIA GRACILIS, var. TES3ELLATA, 110 V. (PI. LX VI I. fig. 7.) 

For synonyms of Cellaria gracilis see Miss Jelly’s Catalogue 
and add : — 

Meivssner, Liste der von Herren Prof. Simon bei Amboina mid 
Tiiursday Island ges. Biy.,” Jena Deiiksclir. vol. viii. p. 730. 

A specimen from Has Osowaroembe gi'owing on Hydrozoa 
seems to be a variety of C. gracilis. In this specimen tlie trabe- 
cnbe mentioned by Busk enclose an area formed of large tessellated 
divisions, about 20 (fig. 7); and curiously, anotlier species, wliich I 
call (7. iLmsmensis, sp. n., lias also a tessellated area, but tlie 
a,viculariuni of that species is triangular with an acute mandible, 
arid l)elorigs to the 0. temdrostris group. These large tessellated 
areas are unusual, and have not been found in various species of 
Cdla,ria in niy collection ; nor in the British Museum ^ Ciiallenger ’ 
collections are they found in C, blcomis B., C. ditbla B., 0. malvi- 
^(eMsis lb, C. variahilis B., G. divaricata B., G. australis Hincks, 
G. riglda AlacG. The significance both of the trabecuhe and of 
the rlivisions is at present obscure. 

The operciila are a trille larger than the type from Holborn 
Island, but tlie mandibles are the same. 

Loc. Type : Cumberland Island ; Cape Capidcorn ; Victoria, 
8 fath. ; Torres Straits ; Holborn Island (Queensland) ; Ivatow, 
New Guinea, 7 fath. Variety: Has Osowameiiibe, Zanzibar 
Channel, 10 fath. (504), collected by Crossland. 

Cellaria wasinensis, sp. n. (PL LXVII. figs. 1-6.) 

Zoariiiin about 25 mm. high, with small branches dichotomously 
jointed and connected by two or three stout straight cliitiuous 
tubes and a knot.’’ The zoarium swells out where the ovicells 
occur, as is frequently the case in Cellaria^ there being sometimes 
two such swellings in an iiiternode ; and it will be seen on fig. 6 
how these are equidistant from the joint in the two branches. 

The zocecia are rather elongate, hexagonal, or rhombic, with the 
lateral walls of the zocecium much raised, surface finely granular ; 
oral orifice wide, with two teeth on the distal edge, wliich is 
slightly turned up, forming a lip. 

The ovicellular aperture is large, round, with a plate from tlie 
proximal border spreading out and partially closing the aperture. 


used in saying- tlie first is not the type, but surefy it never meant that any inilividml 
could subsequently pick and choose which was the type among tliose agreeing 
ecjually well. Ho\^'ever, in my work, to which Norman refers, I and other speeialista 
were under an obligation to follow the rules of the Zoological Cong-ress, and the rule 
in question is “other things being equal the name is to he preferred which stands 
first in the hook or article.” In anything I write now the same obligation does not 
exist, though the rule entirely commends itself, and it does not seem to clash with 
the rules previously mentioned, drawn up by Strickland. Both practically say that 
when there are adequate reasons to indicate which was the type intended, that may 
be considered the type although not first mentioned, but without good cause to the 
contrary the first is the type, and independently this is what workers ax'e constantly 
doing. 
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The ovicelliilar opeiiiiig of C. gracihs j^oslc, var., (J, an'Slralts 
M,acG., 0, rigkla MacG., and CJiirsiita MacG., is siniilar; hut, in 
the few ctises where the ovicelliilar aperture is nientioiiod, iti is 
often only the iiicompleted opening in an early Btage ■wiiidi is 
described. 

Tire avicularia are triangular with mandibles like tliose of 
C, iemiirostris B. In the aviculariiiin the caicnj'eoiis suli- 
liijrndibular wall rises up to the proximal edge of tlie ioaii(li!>ie 
with a notch on each side, perhaps for the iniiscles (fig. 5), so that 
the submaridilrular part of the aviculariiiin is almost entirely 
closed ; and tliis is an interesting point, for Levinsen considers 
that the Melicerititidas differ from tiie living Oheilostoma.ta, in 
liaving the suinnandibiilar portion entirely caleilied. 

As I have mentioned there is, howevtr, a specimen in tiie 
Museum d’histoire naturelle in Paris from the ]:>ancs des 
Aiguilles, S. Africa, wliicli is j.rroliahly the ^hicropora crihrilifera 
Ab^destone f. fossil from Mik-lieli Itiver, in v'iiicli the largt 3 
vicarious avicularia liave tlie submaiulilnihir pii.rt entirely 
calcified. Alaplestoiie mentions tliat three of the zomcia, liave a, 

“ calcareous closure.” I have previously stated that tliere seem 
to me to be some points of rehitionship between Vdlaria and 
Alelicerititifhe. 

Levinsen deals but very shortly with the avieuhiria of Cellarkt,^ 
and I am not quite sure tliat I follow wliat hi> means about tbe 
aviciilarium of C. mcdvlnensis-. He, however, says that the sub- 
mandibular cryptocyst reaches up to tbe operculum in C.fistnlosct,, 

I have not seen it lise as it does in C. tmsinensk in any of my 
specimens of C.Jistidosa L., but tliere is a simila.r w'all rising to 
the base of the mandible in (J. inrudydis B., C. Idrmta Ala.eG., 
and €. (jmcilisB. ; (7. imicdnlis has two slits in tliesviliniainiiliuhir 
part. Afore frequently there is an open rounded siilniiandibular 
space as in 0. dmwinti AlaiiO.J, iL maknuensis Ihlt, (A austrulis 
11., C . Jhtulosa^ (J. fe'?m'b’o,si5ris* Busk, ami (7. wamhli (7alvet, .In 
C.Jistulom tins is not much more tlian a wide round sinus. 

There are two species wbich have been taken for (k ^judvineims 
B. Tiie first, which I liave from AVbiiiganiii, New Zeahind, lias a, 
fairly large siibniandibular space witli a distinct .ridge wli(vr (3 the 
proximal end of the mandible comes, in fact in a few carses this. is 
continued, forming a bridge across. Tlie nm,ndil)le soon contra, cts, 
■with tlie distal end lanceolate. The otlier form is sligldly 
smaller, from Bale Orange, S. Africa, and mentiotied by Jiillieii as 
6b fnMvmensis. . It lias’ tlie sides of the zaaacia'stra,ight., tlie distal, 
end roiiiided, and the submandibular part of tlie aviculariuni ;rises 
up to The' mandibha,. having, two diagonal slits. Tlie inaudible is 
shorter than in the other species, sloping gradually to tiie ajiex. 
AYhenever this is figured it might be 'called C.jtdliejii, The 

* Resultats du Vo.yage du S.Y. Belgica, “ Br.yozoa,” p. 35 (1904). 

"f “ Further Desc. of the Tert. Poly, of Victoria,’' Proc. K,oy. Sac. Viet. vol. xiii. 

B. s,,„p.,2Ub p!. xxiv. %. 2 {1901). 

X K&. du Voy. du y.Y. Belgica, pi. ii. fig. 9« & pi. viii. figs. 1, 5. 
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forms from Ciirdies Creek wliicli I coiisi<lere<i to Ije 

im.ve since been sepjirMtecl by Ma.cGUllivrny as 0. cordigua^ l)iittiie 

fossils from Ikiinisdale and New Zeala,iid are C. mxdvhiensis. 

'LMie operciiii'im of C. 'ioasmeiisis is ne<ai‘ly semiciixailai’ with 
la.rge liollows fitting on to the teeth, and is siinilai* to the 
operculum of C. (jmcilis. The trabecuhe (tigs. 3, 4) enclose in tlie 
lower part large divisions, about 7 in niiniber, and the divisional 
walls are very thick, whereas in 0, gracilis var. tessellata^ nov. 
(fig. 7), they are linear with numerous divisions. 

There a, re about 13 tentacles. In CeUa/r ia we find the number 
of tentacles is approximately the same throughout the genus, only 
C. deiinanti MactC, Ji species showing other differences, has 20, 
.Now Cellaricc is a well mar-ked genus having opei*ciila of a special 
fonii, with a hollow cup fitting on to tlie teeth in the oral 
ay)erture, and the ovicell ha.s a cliaracteristic chamber, and also a 
c 1 1 a;ra,cte rist ic o vice! 1 alar aperture. 

Levi risen t states tliat a zomcium does not correspond with an 
area,, Imt with this I cannot agree, as I hiid the superficial 
divisions a[)proximntely mark oft* tlie zomcia, even tliougli they 
may in jiaits extend somewhat under the divisional line, and this 
is the ease in many genei-a. 

The ovarium usually ha,s two ova., thougli there may be one or 
three, and the ovum is large when it enters tlie ovicell. 

Zoc. Wasin, Brit. East Africa (501) (507), 10 fath. ; K,as 
Osownmembe, 10 fath. (504); Prison Island, Zanzibar Chamiei 
(505), 8 fath, 

Cidlarm tenudrostris B., C, sallGornioides And., C\ 'magndflcal^,^ 
C. Tnalvinensis B., G, gracilis B., have been previously described 
from tropical regions. 

Tiiairopora mamillaels Lamouroux. 

Flastra mamillaris Lamouroux, Polyp, corall. ftexibles,’’ p. 110 
(1816) and add to Miss Jelljds synonyms: — 

T/iadropora niamillaris MacG. Prod. Zool. Viet. dec. xx. p. 351, 
pi. 196, tig. 2 (1890). 

Memhrampora mmnillaris Hincks, Ann. Mag. Nat. Hist. sei*. 6, 
voh viii. p. 91 (1891). 

Thalam.<yp(yrella mayniUaris Levinsen, Moi’plu & Syst. Studies 
on Olieil. Bry. p. 194, pi. via. tigs. 5 a-5 e (1909). 

There is a. small ]iiece from Chiialui, Zanzibar, which was de- 
cak‘ilied whtm i/eceived. It was preserved in HgOl,, but no 
doulit there was acid as well. The main points could, liowever, 
be seen, and the oparcula and mandibles were separated, and 
altliough th€3 mandibles are smaller than in the specimen received 
from the Red Bea, to wliicli reference is made below, yet they are 
quite characteristic of T. rmniillaris, Levinsen has shown thab 
there are calcareous spicules in all the Thalamoporellidag affording 

^ Resnltats dti Yoyag:e.(lii S.Y. Belgiea, “Bryozoa ” p. 37 (1904). 
t Morph. & Syst. Btiidies on the Cheil. Bryozoa, p. ail. 
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good specific cl)a,racters, and the way in wliicli lie lias dealt with 
tli{3iTi is one of the most important featui^es of his book. 

Loc. Victoria {2IacG .) ; South Australia [my coll .) ; a Aveed, 
brought up on the sounding-line in the Red SeUj covered witli this 
species, was given to me by a passenger. We may take it that 
tliei'e is every probability of its being from the Red Sea,, tliough. 
we cannot record it as such without pointing out the possibility 
oF its having remained on the line from some previous locality. 
Cliuaka Bay, Zanzibar, 2 fath. (509), collected by Crosslaiid. 

Steganoporella magnilabris Busk. (PL LXXII. figs. 12-20.) 

3ferrihrmii])ora magnilahris Busk, Biit. Mus. Cat. Mar. Polyzoa,, 
p, 62, pL Ixv. fig. 4, in the explanation of the plate called 
21. grandis. 

/^iegcmoporella mcignilahris Harmer, “ Rev, of Gen. Stegcmo- 
pore-Ua,'* Quart. Journ. Micr. Sci. vol. xliii. p. 279, pL xii. fig. 10, 
pi. xiii. figs. 31, 44-46, which see for synonyms. Add Thornely, 

Mar. Poly, of the Indian Ocean, Trans. Linn. Soc., Zooi. vol. xv. 

P- 

Specimens from Wasin agree in most respects with the descrip- 
tion of this species, though the mandibles of the A zocecia having 
no teeth are more like those of S, huskii Harm. However, a 
comparison wdth the British Museum specimens has led to my 
leaving them under magnilahris, though some workers might 
separate them as a variety. The zotiria are bilainiiiate, irregularly 
contorted, and evidently attain to a very considerable size, as 
some pieces, evidently only fragments of larger ones, measure 
two or three inches across. 

There are very few B zocecia, in fact two mounts, each con- 
taining about 300 zocecia, had no B zocecia.. On examining all the 
remaining material a few scattered B zomcia were found, and it is 
interesting to find that from these zocecia, which are somewliat 
larger than most A zocecia, twm new zocecia usually arise, that 
is the row here bifurcates, and to this but few exceptions were 
found in all the material examined. 

I called attention to this duplication from the B zocecia occiirring 
in some fossils, but Harmer t has shown that it is by no means 
universally the case. At the time I wrote very little .material 
was available for conipaiative study. It, howevei*, is a, fact that 
in many species two zocecia usually, or at any rate frecpiently, 
grow from the distal end of B the zocecia. In this species, when 
the operculum is removed, it is often not possible to be sure wliich 
a, re B zocecia, as there are large A zocecia, with a large shelf, in 
all respects similar excepting the operculum, so that with fossils 
there will often be uncertainty. In most other species there is a 
greater difference between the A and B zocecia. The A opercula 
vary considerably in size. In a specimen from (508) the B^omcia 
are much more common than in those from (500). 

# « Bryozoa from Alcliiigay Quart. Jourii. Geol. Soc. vol xH. p. 292. 
t Revision of tlie ii^eiius Steganojporella^ p. 206. 
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According to Harnier 'the A zo(ecia ai*e in most species of 
SteganQporelkh more a];)uiida,iit than the B, and lie says there fire 
BO B ill >Sh Bunplex H., and goes on to say that tliej are ra,i*e 
in A* siilcaia H., /S', lateralis 11., and A. ^/jiapnilahriB B. In 
A. tra-iicata If. tlie ratio of A. to B is l-o to I ; on tlie other liaiid, 
in .S', aixeolata. 1:L, there are few A zomcia,, and S, connexa 11. lias 
oiiiy B z<')mpia. 

As Harmer''*" has sliown, there is considerable difference in the 
teetii of A opercuia of mcupiilahris from various localities, ami we 
have opercuia of thisllasin specimen without any, also the B 
opercuia may 1)6 with or w'ithout lateral teeth. The A opercuia. of 
a ' Giiallenger ’ specimen (208*90*4.16.13) has the teeth so minute 
tliat they would be overlooked with a low power, but are seen 
witli a (juarfcer-incli objective. 

The operculum of Steganoporella can scarcely be compared with 
the opercuia of other Bryozoa, as it closes the wdiole of tiie distal 
cliamher, and in a zoarium there is an amonnt of variation in size 
of the opercuia. wdiich is iniknown in other genera of Bryozoa. 
In a British Museum specimen of /S', trancata Harm, from Port 
Dafrymple, tliei-e are a few cases wdiere the operculum is thrown 
bacik, and then tlie wdiole of the opercular opening (that is over 
the distal chamber) is covered liy a meinb’i'ane •with a. large round 
opening, thus furnishing a most interesting form of closure. 

Tlie wall, dividing the two cliambers, passes vertically from the 
opercular wall to the basal wall, and in the middle there is a 
round opening, sometimes with a slight tubular projection through 
whieli the polypide passes. The polypide rests partly in the twa> 
ehaiiibers, that is the tentacles are not entirely withdrawn into 
the proximal chamber. The embryos develop at the base of the 
distal (diamber, but this chamber can by no means be spoken of 
as an ovicell. 

Tlie Wasin specimens sho\v some blind zocecia either entirely 
dosed or w'itli a central opening, and the sa-me occurs in a speci- 
men of /S'. iuJndosa H., wdiere two zouicia are about the normal 
size, one wlbli a Lirge round opening, the other with iiii oval one, 
atid in these the whole of the frontal wall is granular. On the 
otiier lia-nd, a British Museum specimen of S. mdmta H. has two 
zotEcia entire!}' closed by the jmrforated eryptocyst. 

The S. magmlahris from Wa.siii has floating in the proximal 
chaiiiber nuiriy small oval bodies, surrounded l)y a membraiie 
coiitaiuing diatoiiis and other detritus. These are tlie excre- 
ment pellets, and they are evidently freciuently ejected within 
tlie zomciuni. 

Study of the growing ends is ■ instructive. At first there is 
an absolutely empty oblong zomciiim covered with a plain iiiem- 
fora.iie, and in tin's either ’A or B opercuia may be formed, but air 
first', the operculum '.has ■ no basal sclerite '(fig. 20),' as 'this is '' 
forjQ:ied' subsecpiently. Next tlie proxinial part of, the cryptocyst 

Loo. cU. p. 2S4, 

Peoc. Zooi.. Soc.— 1913, No. XXXIV. 
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is formed (fig. 20, 2~z 3), then the tube or opening between tlie 

two chambers (fig. 20, z 4) which is at a much lower level tha-n 
the operculuiii, next the lip is formed, which at last reiiches up i-o 
the operculum. The iiuiscles are formed after the operculum, 
a.nd the polypide not until after the tube and lip. 

It has not been mentioned that the part between tlie inain 
scierite of the operculum is covered by a loembraiie, tliuseiiclosiiig 
ii space (fig. 17), and the tentacular sheath is fastened between 
the two muscular attachments of the operculum, having tissue 
across from one muscular attachment to the other (fig, 19, 
from r-r). As mentioned, the large distal muscle is attached to 
the operculum, but the large muscle just proximal to it in tlie 
A zomcia is fastened by a tendon to the frontal membrane (fig. 19 d) 
close up to the operculum, where there is a slight tliickening or 
sclerite. Harmer t speaks of this muscle as perha,ps inserte<i into 
the frontal membrane immediately adjacent to tlie basal sclerite. 

Further back (proximally) there is on each side a diagoiad 
sclerite (fig. 14, sc,), to which the tendons of a smaller muscle are 
attached, which draws down the frontal membrane +. Tliese Jire 
called depressor muscles by Harmer §||. 

In the B zocecia the retractor muscles are nuich larger tlian in 
A, and are in t wo groups instead of one, but in the present species 
I am unable to find any very material difiterence between A. and 
B zooecia. 

The embryos develop at the base of the distal chamber, but 
this chamber cannot be spoken of as an ovicell, .for the polypides 
are, even when retracted, partly in this chamber. It seems that 
the embryo may exceptionally be in the proximal part of the 
zoteciiim suiTounded by a membrane, really an internal ovicell. 
This requires investigation. 

The first polypide buds in the growing terminations are in the 
proximal end of the young zooecia as usual, and are nearly always 
in one of the corners, consequently the polypide grows diagonally 
across the zoceciiim, causing a sliglit amount of asymmetry in the 
zocecium. The buds of the Bryozoa usually grow from near to a 
rosette-plate, the position of bud and polypide being tliusafiected 
by the position and number of tliese plates. In A. magnikthm^ 
and probably generally in the genus, there are two large distal 
rosette-plates. In decalcified preparations a curious large ilesby 

* We must keep in mind that in the Cheilostomata the tentacular sheath is 
fastened to the operculmii and to the zooecial wall. 

t Morph, of the Cheilostomata,” Quart. Joarn, MiciV Sc. n. s., vol xlvi, p. 
(1902). ' ■ ' ■ 

X This was not readily made out at first, but some thick sections stained in 
Chlorazol blue enabled me to see it all clearly. This is a stain that will be found 
useful for staining muscles and some other tissue, hut it is not a good nuclear stain. 
Material cap be stained and decalcitied at the same time, as acid does not atfect the 
colour and it maybe used for staining. This stain was given to me by 

my friend Mr. Waddington, who has been unable to find out particulars as to its 
constitution, 

§' Xoc. cU. p. 3S0. 

il It is interesting to find that the large “ pores ” in the ciyptocyst of Ctmiilarm 
oicmi Busk are only for the passage of depressor muscles. 
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structure is found in connection with them (fig. 16). On the 
inner side (towards the older zomcium) there is a large saucer- 
like portion with a fleshy club-like projection on the otlier. The 
wail of the zomciiim and the rosette- plate passes between, the tw’o. 

BT'oiii the tissue round one of these rosette-plates the poljpides 
of the growing parts start, but many of the polypides have the 
retractor muscles always attached to the lateral wall. The ten- 
tacular part of the bud seems to be growing in one distal corner 
while the gut parts are growing in the other, and in the mature 
polypide a long tube connects the two (fig, 1 2). This narrow tube 
connecting the two parts is a character of the mature polypide, 
and is somewhat like that of the eesophageal tube of the, 
Cfcenostomata. 

There are very few secondary buds to bef seen (as the zooecia 
nearly all contain perfect polypides) ; they, however, arise from 
tissue on the membrane crossing the operculum. 

There are about 25 tentacles, four of which near the base are 
larger and broader than the others. 

In other species of Steganopoi'ella there is also considerable 
variation in the teeth of the opercula ; for example, in a specimen 
of 8, hitskii H. from Algoa Bay, South Africa, in the British 
Museum, there is a B operculum without any teeth whatever, 
whereas the other opercula have small teeth. 

Steganoporella is not yet known before late Tertiary, whereas 
Thalamoporella is much older. 

Zoc. Brazil; Jamaica; St. Yincent ; Florida; China Seas; 
Singapore ; Philippine Islands ; Trincomalee ; Amirante IsL, 20- 
25 fath, {Thormhj), Wasin, Brit. East Africa, 10 fath. (500) 
(520) ; Ciiuaka, Zanzibar Channel, 2 fath. (508), collected by 
Crosslancb 

Fossil, Australian Tertiaries. 

Cribrilixa radiata Moll. 

Log. Cosmopolitan. Ras Osowamembe, Zanzibar Channel, 
10 fath., on Adeomlla plataka,, collected by Crosslancb 

Hippothoa bivaricata Lamouroux. 

Log, Wasin, Brit. East Africa, 10 fath, (520), on shell, collected 
by Oi'ossland. 

Hippothoa bistaxs MacGillivray. ^ 

For synonyms see Waters, “ Bxyozoa,’^ Resultats du Yoyagedii 
S.Y. Belgica, p. 54 & pL iii. fig. 8 (1904). 

Log, Wasin, Brit. East Africa, 10 fath, (520), on shell, collected 
by Crossland. . ' ^ , 

ScHizopoRELLA uxicoRXis Jolmston. 

Waters, Bryozoa of the Sudanese Red Sea,” Journ. Linn, 
Soc., ZooL vol. xxxi. p. 143, pi. xii. figs. 12, 13 (1909), 

Some pieces are either one or two layered, and here again I 

34 * ' 
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lia/ve been ri];).le to see the xocecia siTperiin posed, so tJuit iaterO'i 

a.iul distal walls of tlie uppt^i* l.M.ver are a.bove the similar twills (>f 
the lower layer lieuss has sliowii the same thing in tdeaia/i- 
pora a/nptdida v. M., and I luive in. previcms papiei’S to it 

ill Meliceiititidaa 

In some other species of Schizoporidki tlie siiperiuiposetl layei.vs 
grow quite clitferently (see p. 5(.)4). 

Zoc, Add : “ From liottom of s.s. ' Juba,’ wliicli always remains 
in Zanzibar ivaters (511), collected by Crossland. 

Bchizopoeella pertusa Esper. 

See Miss Jelly’s Catalogue, and add : — 

Lepralia pertusa Cal vet, .Fry. Mar. de Cette,” Trav. <le 
Zool. de rUniversite de Alontpeliier, ser. 2, vol. i. p. 51 ; liry. 
iVtar, de Corse,” op. cit. vol. ii. p, 26 ; Jullien tb Cid vet, Bry. 
jirov. des Camp, de Fllirondedle,” pp, 69, KM. 

SchizoporeUa pertusa Cal\-et, “ Exp. Sc. du Trnvn.i]leiir et dii 
Talisiimii,” p. 416. 

Zoc\ British; Labrador; Atlantic; Elori<la; M'e<literr!U}e{iii ; 
Mazjrtlan; Australia; Samoa; Cliina Seas. “Wasin, Brit. Eaat 
Africa, 10 fatli. (500) (520), collected by (Jrosslaiicb 

SCHIZOPORELLA NIVEA Biisk. (PL LXX. tigs. 1-3, 7-9, & 
PI. LXXIII. fig. 16 ; and text-fiig. 80.) 

ZckZ:op 07 *eUa Qiivea Busk, Zool. Chali. Exp. vol. x. pt. xxx. 
p, 163, pi. xvii. fig. 1 (1884) ; Philipps, in AVilley Is Zool, Results, 
pt. iv. p, 440 (1889); Thornely, Ceylon Pearl-Oyster Fisheries, 
vol. iv. p, 114 (1905); Rec. Indian Alus. vol. i. pt. 3, no. 13, p. 189 
(1907); Waters, Hep. Alar, Biol, of the Sudanese lied Sea, 
‘‘ Bryozofi,” eTonrn. Linn. Soc., Zool. vol. xxxi. p. 168, pi. xvii. 
figs. 2-4 (1909); Thormeiy, ^‘ Mar. Poly, of the Indian Ocean, 
Trans. Liim. Soc., Zool. vol, xv. p. 148 (1912). 

Zoarium in Ilemescharan form. Zoceeia quadrate, distinctly 
separated, fairly large pores over the surface, an aviciilarium 
near eacli uppei’ corner wu'tli broad triangular to neai‘ly semi- 
circular mandibles, sometimes a small avicularium at one of the 
lower corners, Below the aperture tliere is frequent!}', in the 
older zomcia from (501), <a nmcro which ma.y be long s])reading 
out at the ends, or there may be a tJiin hunina, radiating in four 
directions the wliole length of tlie mucro. Tliese iniK‘ros are 
more frequent on the ovicelligerous zomcia. Tlie oral aiicutm*© 
is iieai’]}" circular, has a wide poster, and there are fine lines 
across the operciilimi (fig. 2). 

The ovicell is large, raised, glohidai*, with a ridge from the 
middle of the proximal edge, shortly bifurcating to eacli side, at 
any rate in the older zomcia. The poi*es over the siirfaee of tlie 

. * RensK, “ Ziir Fauna des deutscheii OberoligocaiisA pt* ii., Sitiih. d, k. Akad. der 
Wissenscb., When, mutli.-nat. 01 ., vol. 1 . Abtb. 1 , p. 644 ( 31 ), ])]. ix. tig. ] (J864) ; 

Die Foram., Aiitli. imd Bryozoen des deutsclieii Septaneiitliones,’’ Itcnk. s. d, 
k. Akad. der Wissensclu, Wien, iimth.-nat. Cl., voi. xxv. p, 179 (63), pi. viii. IL 12 

(1865). 
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ovicell a.re fairly large, though sliglitly smaller than tliose 
of the zoo3cia. 

The sriijill aviculariuni at the distal corner (figs. 7-9) has sliort 
and wide glands which at the lower part are joined together, 
and no otl\er aviciihirian glands yet seen quite resemlde tliese 
(text-fig. 80). Avicularian glands occur in LejxmUa foliacea Ell. 
& Sol., Z. climsa Waters, L. rmirgarittfera^ SniiUia trispinosa 
Joliiist., Porella p}kma Hincks, P, acivtirostris Smitt, Betepora 
celhdosa L,, and other Reteporm. In all these cases there are also 
oral glands. The oral glands of S, nirea are l)iit small with the 
end cells the larger and darker (PL LXXIII.'fig. 16, gL), 


TeNt-%. 80. 



Avicularian glaiuls of tlie small avicularia of ScJdzoporella nhea. 

A, the two glands separated, X 320. B, the same, X 100. 

0, glands united, X 320. D, gland, X 320. 

There are 16 tentacles, no pore-chambers, but on the lateral 
avails tliere ai-e about eight rosette -plates near the basal wail, also 
on the distal wall there are about six situated near the base. 

The internal meinbraiie of the zomcium projects in a sac-like 
loaruier into the oviceli (fig. 16). This sac is al:)out tlie width of 
the zocecium, and is piwided with a large number of musckxs 
(fig- 16, sc,) radiating from near the operculum. Prom a wliole 
preparation it seems that the ovum passes into tins sac, whicdi 
is then ruptured (fig. 16, r) to allow of the passage of the large 
ovum into tlie oviceli. I think' there is no doubt of my inter- 
pretafion, although a ruptured meinbi’ane lias only been seen in 
one case* Tlie ovarium consists of a nuniber of large ovarian 
ceils.^ 

Some of the older zooecia axe closed by a calcareous layer over 
the operculum, with a calcareous bar or lamina, extending froiri 
side to side (PL. LXX. fig. 3) curving ro'imd to the sinus, a position 
which is fairly constant, not accidental. ' Tii older zomcia there is 
sometimes 'a. calcareous bar straight' across the a'perture, and there 
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iiia.y be no operciiliini reinaining llDder,De^},th it, .Frec'iiieiitly a 
tubular projection occurs in the middle of tlie 
calcar'eoiis layei'j and there is a closure of the same kind, in 
po7'eMa wiicornis and other Bchizoporellidi'o and various ot-her 
genera besides some Tertiary fossils; a.nd a similar strmduirti luis 
been described in Zepr cilia syringopcmi liss, juid is found in 
various Adeonidie f. It can be seen iiiAS'. nivea tliat t’liesc} raised 
ledges across the opei'ciilum are tlie Imsal lines for a superimposed 
layer even tliough the layer is seldom c()m|)]eted ; and a >Soiith 
African species which, though a larger and distinct form, is very 
similar to ,A. nivea, exp)lains the growth across the operciiluiu 
more fidly. In it we have tlie commencement of a superimposed 
new layer of zocecia, and in one specimen, tliere are al)oiit fifty 
zomcia together on which the walls for another layer are all 
mapped out, and the wall passes over the operciilum, nearly 
always with the same curved line as in S. 7uvea. 

I descril)ed and figured a similar growth in MeMcei'UiUst Jvnd 
apparently it occurs in various other cases. On the other liand, I 
have specimens of ScMzoporcMa tinicornis Jolinst. from Cape Verde 
Islands and Zanzibar, in which tliere are many layers, and each 
following layer is formed by the new walls, nearly always 
growing exactly above the walls of the older layer. Nevertheless, 
there is, in some cases, a curved calcareous I'idge over the oper- 
culum for which tliere seems no object. In JS. wiicoTnis there is 
often a tubule on the calcareous closure. 

Some stained sections of Adeonella, contorta Mich, in whicli 
there are superimposed layers, show this tubule as an inverted 
funnel with a long tube (over the operculum) attached to the 
tissues below the operculum. These closures can only be compared, 
in a limited sense, with the tubules of the closures of the Cyclo- 
stomata, as the operculum is unaltered and there is no perforation. 
There are also membranous closures, and the subject deserves 
further study. The Schizoporellidie aad the Adeoiiidm are 
apparently the two families most likely to throw light on the 
closures of the Cheilostomata, Of course ive do not find the 
closures in the younger zomcia, only in the older ones. In botli 
these families blind cells are very frequent §. 

The Zanzibar forms are not separated as varieties or species, 
although the one with the tall miicro miglit perhaps be called va-r, 
wasimnsis (PI. LXX. fig. 1) on this account. It may be the 
porella Vmearis of Hincks, , Ann.. Mag. Nat. Hist.”ser. 5, vol. vii. 
p. 159, pi is, fig, 2, to which there is no description or locality. 

* Waters, North Italian Bryozoa,” Q. Journ. Geol Soe. vol. xlvii. p. 20, pi. iii. 
figs, a, 4 (1891). 

t Waters, “ A Structure in Adeonella contorta Mich.,” Ann. Mag. Nat. Hist, 
ser. 8, vol. IX. p. 498 (1912). 

A “ On Cheilostomatous characters in fossil Bryozoa,” Ann. Mag. Nat. Hist, 
ser. 6,^ vol viii. p, 62, pi vi. fig. 4 (1891). 

§ ^Sincethe above was written I.evin.seii has published an important work, “ Studies 
on the Cyclostomata Operculata/’ I). Kgl. Danske Viclen.sl. Selsk. Sir, 7 K., Nat, og 
Math. Am. vol x. pt. 1, 1912, dealing with Melicerititidav 
What he calk tlie opercula of these fossils I should speak of as the closures, for 
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Frequently a liy droid is growing over tlie surface. This seems 
to be a species of Clava and may be the same species as one 
growing in Holoporella columnaris B., and II.pigmsntar'm^dXQv^^ 
in which it may pass through several layers of zocecia. Sectioms 
showed that the stolons were spread under the i/. columnaris, 
indicating that the growth of the Holoj^orellct occurred over 
established colonies of Olava round which the Holoporella formed 
calcareous tubular walls 

(1) S. nivea belongs to a group in 'which all the species 
have a wide sinus or arc, the surface is perforated as is 
also the ovicell, there are quite small oral glands or but very 
moderate sized ones. The opercnla have the muscular attacli- 
ment close to the border and fairlj^ near to the distal end. This 
group I referred tof as including the types of Schizoporella, 
and belonging to it are /S', scmgidnea Norm., S. linearis Hass., 
/S', hcmnswoi'tkii Waters, S. aurlculata Hass., S. gcdeata B, ? etc., 
and a new species from S. Africa. Levinsen includes several other 
species under SchizopoiHla, but I am by no means sure that all 
his species will remain in the same genus, for in (2) /S', tonicornis 
Jolinst. and var. errata Waters, /S', longirostris Hiiicks, /S', sport- 
gltes, S, hiwperta Mich., the sinus is much narrower, and what is 
of most importance, the muscular attachments are some distance 
from the border of the operculum. In S. hia>jwrta the ovicell 
has a hat area witli perforations round the border. 

(3) In the group /S', vulgaris Moll., S. viridis Thorn., there is a 
similar operculum, and it is in part the Escharina of Levinsen. 

In the same place I showed tha,t there was a group which 
might be placed in a modified Buffonella Jullieii, in which the 
surface of both the zoarium and the ovicell is imperforate, also 
there is a small suboral avicularium, and tlie opercnla have the 
muscular attachments some distance from the border as in the 
last group. It is represented by /S', rkllegi MacG., S. simplex 


I consider that tlie cliitinous operculum was under tlie closure, and I should like to 
see the name operculum confined to the movable cliitinous appendage. Levinsen 
bn Plate i. figs. 15, 16, show's MeUceritites vielbanci d’Orb. with tubules to the 
closures, such as 1 have seen in recent Cheilostomata, and a numher of similar 
closures are figured. Without there being perhaps any wude divergence of view I 
should not describe these as being regenerated zomcia, for while Levinsen has de- 
scribed regenerated zocecia,! have not seen anything to suggest their being common, 
and furthey, although w»e know that the polypides are regenerated in the closured 
zocecia. this by no means always takes place, as, for example, in the older parts of 
stems and when there is more than one layer. It therefore seems unadvisahle to 
speak of them as regenerated zocecia when they are frequently permanently closed, 

I have suggested to Professor Levinsen that the sunk walls with few openings as in 
MeUceritites magnifica {op.cit. PI. i. fig.7), may be comparable with the perforated 
wall or closure ukder the operculum in Vitiatieella (see page 484). These are 
also to be compared with the partial closure I described in If. rogana Waters, 
Ann. Maa:, Nat. Hist, ser, 6, vol. viii. pi. vi. figs. 2, 6 (1891). Levinsen in his most 
valuable work has given full figures and descriptions of the structure of Mel icerititid^, 
at»d as I believe that many analogous structures are found in the Cheilostomata, a 
thorough examination of the closures of living forms is much to he desired. 

* Waters, Report on Sudanese Bryozoa, p. 254. 

t Waters, Eesultats di% Voyage du S.IL Belgica, Bryozoa,” p. 42 (1904). 
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(■rOrl)., S, I'imosri Jull., aS', marsv/pifeni ijiiskj S. iHvnda J;Lj 
S. levata II. , S. Iwvlgata 'Waters. 

It is quite cleRr tliat there ai'e several ^q'oaps tlurt eM:ii he 
separjited off froio the ohl Sddzoporella, lait. riH'dl more living' 
jiiid sjelrit s|'ie(‘i,me]is liavo heou examined inipori'jiirt ffru'eetei-s 
re nra.i 1 1 in i con s id eiaal . 

JjOc. Since 1 gave tlie localities of aV. w'rm Miss Tliornefy lias 
re}:x>rte(] it from Amiran to, 29 hitln ; Seycl'ielles, .‘ill i;a;t,h.; ih'ovi- 
dencCj 50-78 fatln It vars procm;od from Wasiii, E;ist 

Africa, 10 fatin (501); Ea,s Osowamembe, Zanzii)ar (Thaniie’b 
10 fati'i. (50-1); Prison Islaiid, Zanzilmr Glijuiiiel, 10 fatli. (505), 
and with the large rmicro from Wasin, 10 fath,, wiiicli way have 
to be called var. amsImnsL^ : collected liy Crossland. 


He r;!:TZ(:)P(>iiEi/LA. moxte'errandi A udoni n . 

.Lepnilia Wa.terSj Mar. Piol. of t!:ie Sudanese 

iirsl Sea.AdIff;v-oz<)a.ff dV)uri'j. JAnn. Hoc., Zooh ^■ol. xxxi, 171, 
pi. xvii. iig.s. .15-18 (1909). To wdiich add : 

Siduzopordla paehaovle.^i M’acG. Tr*a:ns. Key. Soc. Yict. voh xjfni,. 
p. 180 (1886); Prod, Zool. 'Victoria, <lec. xix. p. 514, pi. 18(.q 
iig. 6 (1889). 

Tliis mnst go to ^Shhizopo7rJJa as now limiterl (see p, 505). 
It is closely I'elated to A. galeaia. Imt as I have said they iniist 
prohaljly l>e separated. 

Add:— .Loc*. Yictoria (JAroiS^.). ' Wasin, Brit. East Africa, 10 
fath. (520), collected by Gross land. 

(jemellipoha PROTITSA Thomely. (PI. 'LXX. figs. 4-6.) 

Gemdliponi protma Thornely, Ceylon Pearl-Oyster Fisheries^ 
voL iv. Poljzoa, p. 119, pi. iv. hg. 7 (1905), 

Zoariiim inerusting. Zoweia rhoiiihoidal, raised, with pores 
round the border; surface xvitb fevv pores arid grain ilar. Oral 
aperture clithrivliate, very long, with large latend contractioins, 
a.iid the peristome frequently much raised, especijilly a.t tlie 
side. At one side of the zocecium directed downwards a short 
wide triangular avicularium with a stout bar, and sometinies a. 
second rouniiisli avicn.danLim iiear to the side of the a,|)erture. 
Ovicell small, raised, globose, with veiy thick wmlls, pe:rfora;fced, 
much open in front and not closed by the operculum. 

Lfjc, (lulf of M.anaar [Th.), "lYasin, Brit. East Africa, 10 fath., 
received dry (520), collected by Orossknd. 

Trypostega veyusta Xorman. ' 

, Lepralia mnmta Norman, Ann. Mag. Nat. Hist, ser. Ab 
voh xiii. p. 84, pi. x. figs. 2, 3 (1864). 

SchdzoporeUa vemesta Hincks, Brit. Alaix Poly. p. 276, pi. xxx. 
figs. 6, , 7 (1880) : Kirkpatrick, Ann. Mag. Nat. Hist. ser. 6, vol. i. 
p. 76 (1888); ‘‘ Hyd. & Polyzoa from the China Sea,” Anm 'M'ag. 
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Nat. Hist, ser, 6. voLv. p. 17 (1890); Puoc. Ro 3 \ Dublin Soc. ii. s. 
vol. vi. p. 612 (1890) : Cal vet, Exped. Scieiit. dii Travaiileur etdu 
Talisnmi, vol. viii. p. 416 (1907). 

Tnjpostega venusta Levinsen, '‘Studies on Biyozoa,” Yid. Medd. 
f. d. Naturli. EYreii. i Ivj^benliavn, p. 23 (1902) ; Morpli. & Syst, 
Studies on Obil. Bry. p. 281, pi. xix. figs. 1 pi. xxii. 

figs. 13 a-l3d ([909); Noruian, ‘dPoIyzoa from Madeira,,” Joiirii. 
Linn. Soc., ZooL vol. xxx. p. 299 (19(39). 

Gemdlipora glahra, form striaiula Smitt, ^ Floridan Biyozoa,’ 
pt. ii. p. 37, pi. xi. p, 207 (1873) ; Tliornely, Mar. Poly. Indian 
Ocean, ’’ Trans. Linn. Soc., Zool. vol. xv. p. 149 (1912). 

G-emdlipora striatula MiicG. Prod. Zool. Yict. dec. xiv. p. 150, 
pi. 138. fig. 10 (1887). 

Lepraldisiriatida Ma.cG-. Tr. Roy, Soc. Yict. p. 134, pl.iii. fiy. 17 
(1882). ^ i ^ 

ScJazopcyreMa siriaiula YuMers, Q. Journ. Geol. Soc. vol. xli. 
p. 301 (1885) ; Philipps, ‘‘ Poly. Loyalty Isles, YTlIey’s Zool. 
Results, pt. iv. p. 440 (1899). 

MoUia tid}erctdata d’Orb. Paleont. Frainp p. 388 ; see YLiters, 
Ann. Mag. Nat. Hist. ser. 7, vol. xv. p. 6. ^ 

Lepralici mornata Gabb d:. Horn belongs to tins group. 

I slioiild have liesitated, at present, to put tins in a new genus 
merely on account of the small chaml^er above the zocecitiiip 
wliicli no doubt must be considei’ed as a vestigial aviciilariiim, 
but as a genus may be required it will now cause less confusion 
to use Levinsen 's name. Lep/mlia twrgescens Reiiss, ‘‘Foss. Bry. 
Oest.-ITng. Miocansd’ Denk. K. Akad. der Wissenscli, \Yien, 
math.-natiirwiss. Glass., vol. xxxiii. p. 36, pi. viii. iig. 7, has an 
aviciilariiim, winch, judging from the figure, corresponds to 
tlie small chamber above the zomciiim in T, and also 

the avicula.i'ium of Chorizopoixt hrongnmrti And. is often 
s i m ila.rl y si t iiat ed . 

Sections of the specimen from Ymsin show that there are no 
bands of muscles in the chamber above the zocecium, but there 
a.re protopjlismic bands to the frontal disk, starting from two 
rosette”|)lates at the proximal end of the small chamber, and 
neaa* the distal end tliere is a small gimip of cell.s at eacli side, 
which must probably be considered as glands. There are a few 
irregular large chambers almost as large as the ordinal*}^ zomda 
close<l in the sa.ine wa.y as tliese small siipra-zooecial chambers. 

There are hut few ovarian cells in the ovarium, iisuall}^ two, 
sometimes tliree or four, and one may be seen developed to a 
considerable size. The embryos develop fully in the ovicell. 
No sid:)oral glands have been found. 

, Log, Biitisli ; Guernsey ; Calvados ; Florida ; Madeira (Ak)r- 
9nan); Azores ; Cape Yercle Islands (C.); Lifu, Loyalty IsL (iY.); 
(jliiiia Seas (Tizard Bank), 27 fath.; Torres Straits (Al.) ; Amiran te, 
22-85 fath., Baya de Malha,' ,29-125 falli, (Tkormh/); Mauritius. 
Y^asin, Brit. East Africa, 10 lath. (500), collected by Orossland. 

Fossil, River Murray, Olifis, South Axistralia.', 
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Arthropoma cecilii Audouin. 

Flustra cecilii And. ‘Zool. Egypte,’ p. 66 pi. viii. fig. 3 ; 

see Miss Jell,y's catalogue. 

Arthroponia cecilii Levriiiseii, Morph & 8\"sfc. 8tudi(:is on tlie 
Cheil. Bij. p. 332 (1909). 

ScMzO'piyrella cdci/ri Tliornely, “ M'/ii’. Poly of the IndioJi Oceiiiij” 
Trans. Linn. 8oc., Zool, vol. xv. p. 147 (1910). 

Ill my lleporfc of the Antarctic Biyozoa from tlie Yoyage du 
S.Y. Belgica, p. 50, I called- attention to tliis group a,nd now 
Levinsen has given it a name. As I previous]}^ said Fhmhicosia 
Jiillien may belong here, but Jiillien’s specimens are not suf- 
hcieiitly complete to settle the question. 

Log. Distribution general in the nortli tenqierate zone, the 
tropics, and Australia.. Prison Island, Zanzibai- OlKinnel, on tlie 
shore (513), collected by Crossland. 

FossiL European and Australian Tertiaries. 

OSTHIMOSIA EANZIBAIUENSIS, Sp. 11. (PI. LXXIIl. figS. 9, 15.) 

Zoarinm incrusting seaweed, small, irregula.r. Zocecia, sul)- 
globose, smooth. Oral aperture witli <listinct sinus, otlierwLse 
nearly circular, a small seniicireular avicula.riiim at eacli side of 
the aperture, and wlien there is an ovicell usually a second pair 
of aviciilaria. Surface of the zooecia imperforate with longi- 
tudinal ribs ill the older zocecia, vicarious aviciilaria among the 
zooecia having expanded spat ulate mandibles. Ovicell large, wide, 
globose, perforated all over. 

In having the perforated ovicells this is like Celhpora avicularis 
Hincks, to which it is closely allied, but the median avicularium 
is absent. A perforated ovicell occurs in (7, ammlaris H., 

C. coroncpus 'B.^ C\ megasoma MacG., C. conica Busk, C. 
doutii And. In the early stages this form resembles Schizo- 
2 ')orella bmperta Mich., but vicarious spatulate aviciilaria are 
unknown in S. bkcperta. The operculum is thinner tlian tliat 
of 0. conica^ and the walls also are thinner. I find tha.t G. conica 
is the young form of a species determined by Busk as O. simo- 
nensis t B., an erect cylindrical species. The oral aperture of lioth 

D. and G, avicularis is slightly larger than tliat of this 
.species from Prison Island. 

After removing from CeUepo^xi, the genera Eoloporalla and 
Lageiiipora there is the present group with a triangular sinus, 
the ovicell perforated and the surface of the zoceeium imper- 
forate except near the boi’der, and the group includes G, aviciilaris 
H., G, ' conica Busk, G. coronopus S. Woods, leaving still another 
group witli imperforate ovicells, but a small semilunar area or 
mark near the proximal part, and a marked sinus in the oral 
aperture, as, for example, C. evexa JulL, C. eatonensis B. 

_ ^ Tills is only a variety of C. avicularis H. I liave a specimen from a sonndiug'- 
line in the Red Sea. 

t Waters, Zool. Chall Exp. vol, xx.xi. pt. Ix.vix. p. 35 (1889), 
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Hiiiclvsinliis Mar. Polyzoa’ says that the type of Cellepora 

was p'umicosa, but this is not the case, for a.s Levinseii points out in 
his la.rge work, Liiniieus refers to 0. ramiilosa as the first species 
of Oelleporci. Hincks incorrectly considered it the genus of 
Eabricius. Levinseii is, however, mistaken in supposing that 
0. ramiilosa is schizostomous, as it belongs to the hoiostoinatoiis 
group, thoiigli not to Holoporella I have not as yet had any 
opportunity of cutting sections of C, 7'amiolosa^ but the operculum 
has the proximal border but slightly curved, and the small 
muscular attachments are close to the thicker part of tlie border. 
Ill most Eoloporellce the attachment is a little nearer to the 
edge, on the other hand it is much closer to the distal edge than 
is usual in the Schizostomous groups. 

The ovicell of ramiilosa is cap-like as in Holoporella etc., and 
although Hincks says perforate or imperforate, none of the speci- 
mens in my collection, nor any in the British M use imi general 
collections, including Busk’s and Hincks’s,’ have a perforate 
ovicell ; also in the Horman collection a few from each locality 
ivere examined wdthoiit finding any perforate. There are two or 
three species externally corresponding with C, ramiilosa^ so tliat 
a mistake is easily made, and in three cases friends Iiave sent me 
specimens vso marked, of wdiich only a part wei-e ranmlosa. 

By taking (even if provisionally) C, ramiilosa as definitely 
described by Hincks, and perhaps by some before him, as the 
type of CeMepora^ get out of a difficulty, for when Schismopora 
was created by MacGillivray Cellepora remained for the holo- 
stomous division. G. ramidosa is the first of Liimajiis’ species, 
the others being spongites, pumicosa, ciliata^ hyalina, Linnauis’ 
description of ramiilosa would do for several species of branching 
forms, and we are doubtful what the other species 'were meant 
for. Ill Linnams’ copy of the 12th edition of Syst. Haturae, 
there is in his small writing, under C. ramiilosa, a reference 

iiidros pi. i. fig. 6,” which 'was hieroglyphic to me until 
Dr. Day don Jackson kindly explained that it referred to Det 
Kongelige Norske Yidenskabets Selskabs Skriften, 4th part, 
1768-1774, in which there is a paper by Giinnerus, 'who supplied 
Linnfeus with both (7. ramiilosa and Cmpiimicosa. In this wmrk 
(pi. i. fig. 6) is a figure of a Cellepora, which, judging from the 
locality, ^‘Oceano Norvegico,” is probably t incrassata Sm., 
although G, coronopus S. Woods, an entirely different species 
from tiie Mediterranean, corresponds equally well with this 
figure, ■which shows nothing hut zoarial shape. It is, however, 
'what Linnaeus described as C, ramidosa. On the same plate 
the figure 7 sho'ws a similar growth, though with smaller 
branches, and to this under 0. Liniiseus refers by a 

* There are various species of Iiolostomous Bryozoa which do not helong* to 
JBb/opare/Za Waters, as, for instance, 0. sm’donica Watex'S, which will full into 
Holoporellidffi. 

t Waters, “ Bry. from Franz Josef Land,” Journ. Linn. Soc., 2ooI. voL xxviii. 
p, 94 (1900). 
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similar note. Along time ago I showed tliat tlie 0. pii-m/i- 
com.' as we liave iinderstood it i:ia..d not] ring whatevei’ to do witii 
(/. piiniiGosa L., as it does not in a.ny way eoria^spoiid witdi. 
Liiiiianis’ (lescriid.iouj besi<les wliidi. he refers to a, iigiire Isy 
M'arsigli which probably is a., tigiire of 0, coroiiopiis. .1, then- 
referred to it as C. ptmkosa Bvisk (non L.) and lia.ve coiitiniied 
to do so. "Fig. 7, may be a fignre of 0. rmrmlosa llincksj etc. 
though called pymicosa hy Linineus ; there a, re, liowever, seveiail 
other species that it might represent. After this record of mis- 
ta.kes al:)oiit two well known species, showing liow little we can 
Ivoiow what the earlier writers meant, we slionld be allowed to 
retnni to our senses, and nse these long established specific 
names for tliorong-hly descia'hed and well recognised species, 
mimely 0. pumicosa Ensk, 0, rcvmnlosa liineks, but if we retain 
(Jdlepora for ranvulma the C. pumicosa Busk becomes OsfM’mmia 
Jiillien, This group was divided oft* in tlie same year hy Jiillieii 
as Osthimosm^ and as Schimnopora by MacGillivi*a,y, but it seems 
that Jullien’s name was pllbli^shecl a few nioiitlis the earlier. The 
opercula of this group are all of the same type, with tlie 0 })ercular 
attaclniient some distance from the border of tlie opercninm. 
The group is left by Levinsen under Celhpora^ througli mis- 
understanding €. ram/ulosa. The ovicell of Ostidmosia is, a;t aipy 
rate, iieaidy always punctured. 

This leaves the CeUepora of Hincks divided into Iloloporellidju 
(holostoiinitoiis), and the schizostomatous forms into OstMmosla 
and Jj'agenipora. 

Zoc, Prison Island, Zanzibar Channel, 8 fath, (505) ; ITa.s 
Osowamembe, Zanzibar Channel, 10 fath. (504), collected by 
Orossland. 

Lagenipora ROTA MacGillivray. 

CeUepora rota MacG. Trans. Roy. Soc. Yict. vol. xxi. p. IK) 
(11) pi. iii. %. 6 (1885) ; Prod. ZooL Viet, dec. xv. p. 184, pL 148. 
%. 3 (1887). 

Levlmsen ’would call this Siniopdta, but it is what I luive 
previously put under as the position find cluiracfcer of 

the ovicells of L, socialis Hincks seem to me to be tlie sfirne as in 
the group wliich Levinsen calls Smiopelta. As Levinsen 1ms not 
agreed with me, I have also, besides again examining the British 
Museum specimens, througli the kindness of Professoi* Hickson, 
examined the specimens from Miss Jellyks collection in tlie 
Victoria, University Museum. Miss Jelly first found L, socudis 
in Hastings, and, presumably all known Hastings .specimens were 
collected by her. The Hastings specimens in the Victoria 
Museum did not show the ovicell, ■but one so named' by Mi.ss Jelly, 
from Guernsey, has some ovicells and also shows the spinous 
processes well. 

The ovicell of the Gueimsey specimen is situated on the -wall 

"■ Waters, “Bryozoa of tlie Bay of Naples,” Aim. Mag:. Nat. Hist. sor. 5, vol. iii. 
,'P. 198 (1879).' 
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of tl'ie pe^ristoiiie, wliicli frequently extendi> beyond it jis a coin- 
plete tube, iiiid the ovicell Iris aii a.i-ea. wliieh is liat oi‘ .sli_i>-htly 
rounded a.ii<i is surrounded by a ridge, wliile fit eacli corner 
inside the ridge tliere is a pit. It seems justihable to call the 
part surrounded by the ridge an a.rea, but if there is any 
objection to tliis it might be called a tabula. In tins case the 
“ calca,reous base ” is very slightly developed and miglit be over- 
looked, and except tliat the Guernsey specimen is slightly 
granular or rather nodulated there is but little difierence 
between it and Lagenipora lackla Hincks from Madeira, except 
that L. Imicla has pores round the area as figured by me but 
I have not the opportunity of now comparing any L, hwida 
having ovicells. 

Inow in Lagenipora miens MacG. from Port Phillip Heads,' 
which I considered only a variety of lucida^ the ovicell is just 
the same sliape and in the same [)osition, wdiile close to the ridge 
of the a.rea there is a row of pores ; also L, boryli And. from the 
Mediterranean has a row of pores in the same place, w}iei*eas in 
L.rota MacG. and some other species there are radiating grooves. 
An ikusti-alian species of Lagempora has the area evenly perforated 
all over. The pores or p)its of L. socialis, though difficult to 
trace, are no dou}:)t small and close to the edge. When I first 
tiiought I saw pores it was puzzling not to find a complete row, 
and tliere was a doubt whether they might only result from 
accidental damage, but no doubt the explanation is that there is 
only one Jit each corner. There must be something wrong if 
Lagenipora socialis and L. ludda ai^ pla.ced in different genera. 

IjOC, Victoria {j\[acG.). Wasin, Brit. East Afiica, 10 fath. 
(507), collected by Orossland. 

Haswellia axjstealiexsjs HaswelL 

Mnjriozoiim australlense Ha, swell, Proc. Linn. Soc. N.S. "Wales, 
vol. V. pt. 1, p. 43, pi. iii. figs. 9-11 (1880). 

Has well kt (msiraliensis Busk, “Polyzoa,” Zool. Chall. Exp. voh x. 
pt. XXX. p. 172, pi. xxiv. fig. 9 (1884); Kirkpatrick, Proc, Boy. 
Dublin Soc. vol. vi. p. 612 (1890); Meissner, M,, aus Semoii 
^‘ZogI. Forscli. Ileisenin Australien und Malay,’' Jena. Denkschr. 
vol. viii. p. 731 (1902) ; Levinsen, Morph. & Syst, Studies of the 
Gheil. Bryozoa, p. 297, ]:>1. xvi. figs. 2 a-2 h (1909). 

Forina coronata var. lahrosa Whaters, Zool. Ghali. Exp. vol. xxxi. 
pt. Ixxix. p, 32 (1889), 

Levinsen places tins in Myriozoidfe t, but it seems somewliat 
doubtful wbetlier the genera grouped together by Levinsen will 
remain in the same family (see p. 520). 

The series of zofecia in H ausiraUensis are all on the same 
horizon, and usimlly at tlie beginning of each branch there are 
six zocecia in a wliorl, thei'e is then another wdiorl with six, then 
one with eight when a bifurcation takes place, and then again 

* Joiirn. Rv Micr. 8oc. 1899, p. 13, pi. iii. figs. 25, 37^ 30 (1899). 

■ f ; iw. tn'A, see page 393. 
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each of the new series commences with six. IL amtmlieMsis lias 
19-21 tentacles. lliifortunately none of the s|)eciiiieiis now 
exiiiriiiied have ovicells. The Jlamvellia group is well represented 
in the 'North Italian T^ertiaries, and although some a,ppea.r to be 
almost identical with living species, it seems better to keep them 
distinct, as ail the structures cannot be compared. 

There is over the surface an outer membi-ane, and then under 
this tliere are membranes of the two walls of the shell sliowing 
when decalcified the position of the pore-tubes. Some specimens 
from Wasiii have a pink colour. 

The operculum of the species and of the II. coroncda II. or 
II. gracilisy whichever we may have to call it, is identical, Iiaving 
the opercular attachment very high up and elongate (see my 
figure in Ann. Mag. Hat. Hist. ser. 5, vol. xx. pi. vi.). The 
operculinii of II. cmriculata B. has the muscular a.ttaclmients much 
lower down and not so near the edge ; further, the ovicell which is 
but slightly raised, has a semicircular area, and the surface of 
the zomcium. has not pores all over. It seems exceedingly doubt- 
ful Avh ether IL aiiriculata should remain in Ilcmoellia^ but I liave 
never had sufficient material in my hands foi‘ a complete 
examination. IL grandtpora "Waters is IlasioelUa^ and I now 
tliink must stand as a species. 

Zoc. Holborn Island, Queensland {Ilasio.) ; near Torres Straits 
(Chall.) ; Thursday Island, Torres Straits (Meiss7ie7') ; Formosa 
Ohaiinel (Lemnsen). Wasin, Brit. East Africa, 10 fath. (500, 
501, 507, 520), collected by Orossland, 

Tubuceliaria cereoides, var. chuakensis Waters. 

Tulncellaria cereoides var. chuakensis Waters, * Tubucellaria.,” 
Journ. Linn. Soc., 12ool. vol. xxx. p. 130, pi. xv. figs. 10-13, 18, 
19, pi. xvi figs. 20-25 (1907); Thorneiy, “Mar. Poly. Indian 
Ocean,” Trans. Linn. Soc., Zook vol. xv. p. 146 (1910). 

Tubucellaria fusiformis Busk {iion cFOrlx), Zook Chalk Exp. 
vok X. p. 100 (1884). 

Loc. Torres Straits (Busk); Grahanistown, S. Africa; Provi- 
dence, 50-78 faths, Chuaka, Zanzibar, 3 fatb. (512, 524); 
Wasin, Brit. E. Africa, 10 fath. (501); Cbaki-Cbaki, ' Ihaiiba 
Island (517), low water, collected by Orossland. 

Tubucellaria fusiformis d’Orbigny. 

Waters, loo. dt. p. 131, pi. xv. figs. 1, 2, 3, 14. 

Loc* Malacca, Amirante Is., Chuaka, Zanzibai*, 3 fath. (528) ; 
Wasin, Brit. East Africa, 10 fath. (520), collected by Orossland. 

Tubucellaria zanzibaeiensis M^aters. 

Waters, Zoc. cit. p. 131, pk xv. figs. 4-7 ; Thorneiy, “ Mar. Poly. 
Indian Ocean,” TVans. Linn. Soc., Zoo! . vok xv. p. 146 (1912). 

Loc* Saya, de 'Malha, ' 145-150 faths,,* Fai‘quahar, Reef; 
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GargadoSj 28 fatli. Wasin, Brit. East Africa, 10 fatli. (501): 
lias Osowameiiibe, Zanzibar Channel, 10 fatli. (504, 514); Prison 
Island, Zanzibar Channel (505) ; Ohuaka Ba,y : collected by 
Grossland. 

Smittina tsispinosa, var. protecta Thoiaiely, . 

Smittia trispinosa,, va,r. 2^‘i'otecta I'hornely, Ceylon Pearl-Oyster 
Fisheries, vol. iv. Polyzoa, p. 123 (1905); Waters, “ Mar. Biol, 
of the Sudanese Bed Sea,’^ Joiirn. Linn. Soe., ZooL vol. xxxi. 
p. 173, pb xvii. figs. 5, 6 (1908). 

Smittia niticla Hincks, Ann. Mag, Nat. Hist. ser. 5, vol. vii. 
p. 159, pi. ix. fig. 5(1881). 

There are two specimens with the large avicularia situated 
diagonally distal to the oral aperture. The ovicelLs of this variety 
aiid of typical nifida are similar, and there are some specimens 
■with a large, almost spinous, process at the proximal part of the 
peristome, with a similar process on the ovicell just distal to the 
area of pores. An identically similar form occurs ofi* the Cape 
Yercle Islands, and Osburn mentions an umbo iii some forms of 
nitkla “ behind the orifice,’^ and he shows how t7ds]}i7iosa var. 
7 iiiida is subject to great variation with regard to the avicularia 
and the peristome. 

Loc, Gulf of Manaar (Th.); “Africa’’ (/.) ; Red Sea (IF.), 
'Wasiii, Brit. E. Africa, 10 fath. (520), collected by Crossland. 

Smittina trispinosa, var. spathulata MacGillivray. 

Waters, “ Mar. Biol. Sudanese Red Sea,” Joiirn. Linn, Soc., 
Zool, vol, xxxi, p. 156, 

The ovicell has a distinct area, the border of which sometimes 
rises as an umbo, or is divided into two sharp, erect processes. 
S, trispinosa var. bimitcro7iata Hincks belongs to this group, but 
it is doubtful whether it should be separated as a variety, as there 
is normally such considerable variation in the zocecia.. B’l’om 
(504) there are very large vicarious avicularia, directed either 
distally or proximal ly. 

Smittma is used instead of Smittia, thougli not including all 
that Levinsen refers to it, for I consider it a group in which the 
operculum is usually very thin, almost membranous, wdtli the 
lower edge straight. In the species so far examined, the oral 
glands are quite small and usually more or less attached to the 
tentacular sheath. In the aperture a lyrula is usually found with 
the operculum under the cardellfe but over the lyrula, Psendo-‘ 
/lustra solida Stimp., and Lep7'alia 2)cdlmimia, together with its 
allies, show many difierences and do not seem to belong here. 

Log. Bass's Straits; Torres Straits; Red Sea. Wasin, Brit, E. 
Africa, 10 fath. (520) ; Ras Osowamembe, Zanzibar Channel, 
10 fath. (504), collected by Crossland. 

‘‘Thft Bryozoa of the AYoods Hole Region, ’’ Bull. Bur. of Fisheries, vol. ssx. 

p. 2;iB (1912). 
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Smittixa tropica waters. 

Switiia tropica Waters, Mar. Biol, of tlie Siidjiiiese IIcmI 
Sea,” Joxirn. linn, Soc., Zool, vol. xxxi. p. 174, pi. xvil. ilia's. 10-14 
(1909). 

Loc, Red 8ea. Wasin, 20 fo.th. (520), eollected by Crossland. 

Rmittina sp. 

There is a small piece of SmiUma enci'iisting A(l£(m£lla plMalea^ 
wliicli has the peristome very much i-aised, especially at the dista.l 
part, and there is apparently a, triangular a.viculariuni in tlie lip. 
Tliere ai-e ]_>erforations round the border of tlie zomciuin, and tlie 
smali ovieell is not much raised and is at the base of tlie peristome, 
and at each side of tlie ovieell close to the edge there is a. siiuill 
clear spot. Tliere are two openings in the o\'ieell of aS'. ocmlata 
MacG., and sometimes others; and I iind in a specimen sent me 
by Jxillien as /V. hnmirostris S tliere is a. similar spot at tbe side 
of an ovieell. Jiillien's species has huge frontal avicula.ria, 
whereas none are foinnl on the small fragment, ilhe lyi’uhi is a,t 
■first vei'y narrow but spi*eacls out wddel}^ on ea,cli side. I hesitate 
to give it a name xintil better s[)ecimens are fonml. 

Log, Has Osowaiuembe, Zanzibar Channel, 10 fa.tli. (504). 

Lepralia feegexsis Bxislv. (PI. LXX. figs. 21, 22.) 

Lepralia feegensls Busk, Zool. Clmll. Exp. vol. x, pt. xxx. 
p. 144, pi. xxii. fig. 9 (1884); Philipps, in Willey’s Zool. .Results, 
pt. iv. p. 446, pi. xliii. fig. 7 (1889) ; MacGillivray, Proc. Roy. 
Soc. Tict. B. s. vol. iii. p, 81, pi. x. figs. 1, 2 (1891); Tlu3rnel'y, 
Ceylon Pearl-Oyster Fisheries, vol. iv. p. 121 (1905); Rec. of 
Indian Mus. vol. i. pt. 3, no. 13, p. 190 (1907); Mar. Polyzoa 
Indian Ocean,” Trans. Linn. Boc., Zool. vol. xv. p. 150 (1912). 

Levinsen, Morph. & Byst. Studies on 
the Cheih Bry. p. 353, pi. xxiv. figs. 3n.~ 3y’(1909'). 

Miss Philipps deserilied and figured the ovieell as witli opaxjue 
granulations, globular and depressed ; and Mj'ss Tliornelx , not 
aware that the ovieell had been seen, descrilxed it as with hu'ge 
xriimdar pitted areas punetnred in theii* centres. In a S|)ecim(‘n, 
in niy collection, from ‘GSinga.]K)re or Philippines,” tlie ovieell lia-s 
the pores fairly similar to, ami ahoiit tlie same size a,s, the pores 
of the zocecia. MaxeGilliviTiy liad previously described tlie ovieGi 
of his L.J'eegeasis^ but as tlie aviculariiun, w'hich is directinl down- 
wards, is in quite a difierant position, I doiilxt whetlier it is the 
feegensis of Busk. He described tlie ovieell as huge, rounded, 
prominent, and ma.rked similarly to the zocecia. In tlie sjiecimeiis 
IroiB, Zanzibar (501) there are no ovicells, glands, ova.ria, or 
testes, but in those from (511) there are irnuiy ovicells vvlricli are 
perforated, thongli when the ovieell contains an ovnm or emlnyo 
these perfoiutions look dark a.,nd opa.que. 

There are about 26 tentacles, and the opercidura closes the 
ovieell. Tliere are several ovarian cells in an ovarium. 
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Ill tlie sul)iriaiidibii]a.r pa.rt of the aviculariiiiii tliei’e is a 
liitiiiiiiei'-.slR'iped thick cliitiiioiis piece for fittaelii'neiits of muscle. 
Tiie proximal moscles are in .se^■e■^al Imndles and a, re attaclied to 
the l>nse of the tentacles. 

Lepreilia is a genus wliicli we have long wanted to see brought 
into order, but eertainix" further woi*k is required. Hiiicks made 
ii group Lepraiki^ and, no doubt, on the wliole the species of his 
group are Cilosely i-elnted, but lie nnqiiestionalily plfvced some 
there wJiich sliorild liave gone in his Schhoporella and other 
genera, Neviani, tahing species with a horse-shoe aperture, 
made a genus Flip'poimnna^ but he still retained some which 
must lie separated, and 'very little was gained hy his new 
lumie. In Lepralla tlie operculum is usually tliick and has a 
streiigtliening baud at each side xvitli the muscles attached near 
the distal end of the liand. The sides of the operculum are either 
straiglit or much contracted xvhere the lateral teeth of the 
a|)ei*tai‘e occur. This will remain a fairly lai'ge group even when 
extRineous s}iecies liave been removed, but we hardly know where 
Levinsen wovdd place theiiy as hardly any of them are mentioned. 
L. adpressa, L. ktppopuSj L. reciilineata Hincks, find no place. 
Le/pmUa feiupmis is made the sole representative of a new genus 
Ilippopoddrm^ luit the cliaracters given seem insufficient for 
sepjiration, as there are a considerable niiinber with the same 
general characters. 

Some Leprcdia Levinsen places under Smittinci, a new name for 
Smitiia, but the true Smitiia to which he alludes Imve a very 
thin membranous opereuliiin witli straight proximal edge hardly 
separated from tlie fi'Ontal membrane, and there is usually a 1 jrula, 
xviiicli is perhaps a structural correlation with the thin mem- 
braiious opercidum ; further, there are very small oral glands 
often pai'tly attached to the tentacular sheath. I find it quite 
impossible to place LepmUa pallasiana and its allies side by side 
with Sidiizoporella S. linearis Hass., S, triangida 

Hincks, etc., a.s the group seems Yevy unnatural. 

Levinsenbs Cheilopora^ contains species some of wliicli have the 
ovicelligei*ous zocecia with a, quite differently shaped aperture from 
tlsat of the ordinary zocecia, as, for instance, Lepralm circmncincta 
Heviaiii, a species found fossil, but also living, from Naples, 
Capri, and Oran (Algiers); wdiereas L, longipora MacG. — A. prce- 
longa Hincks, and A. II. hav"^ large raised perforated 

ovicells. This dimoi'pliism occurs in sexmral Lepralidm, but in 
Schizoporellidm I only remember it in S, siihmmersa MacG. We 
luxrdly know yet how far these characters are reliable for generic 
divisions. 

Such fonns a-s L, adpressa Busk, L, hippopifs Sm., X. recti- 
Imeaia II., and the bulk of Avhat rve Inwe known iis .'Lepralm 
should remain there until ample living and spirit materia! of 
numerous specimens has been examined. 

* Jhiime made a genns ChUopora aiid Miclielotti called one Cheilopora, 

Proc. Zool: Boc.— 1913,'No.,XSX.Y. ■ 35 ' 
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Log. Philippines, 18 fath. [(fhall.) ; Sin^’apore or .Philippines 
(.4, r. r. coll); Hong Kong; Lifu (Pk) ; M'rviiruir (Th.) ; 
Andamans (Th.) ; Cargn.dos (Ind. Ocean) (.'?%.) ; {() Nichol 
N. W. Australia, (ilfacG:). Wasin, Brit. East Africa,, (m Adeandla, 
10 fa.th., from bottom of s.s. Sliiba,’ Mdiicli alw^nys remains in 
Zanzibar wa-ters (511), collected by Crosslaud. 

Lepralia turbita Smitt. (FI. LXXIII. fig. 10.) 

Lepralia Piimta Smitt, Floridan Bryozoa,, pt. ii. p. (>5, j>L xi. 
figs. 226-228 (1873); Kirkpatrick, Ann. M.ag. Nat. Hist. ser. 6, 
Ami. V. p. 16 (1890) ; Tliornely, ‘‘Alar Poly, of tiie Indian (Ocean,” 
Trans. Linn. Soc., Zool. vol. xau (1912). 

The small specimen fi*om Wasin lias four long cab^areons 
spinous processes, irregularly place<l round tlie apei'ture. One 
or more of these processes inay bear an ^lvicnl lari urn at one side 
near the base, as in the spinous process of //. allyirostris Bin. 
Besides these avicularia there are on the surface of tlie zoariiim 
numerous small semieircubir avicnbula,, irregubiriy sctittered. 
The ovicell is not niucli raised and 1ms a,n elongate elliptical 
opening in the front. A specimen of Lepralia iwrrita in my 
collection has short blunt processes with similar semicircular 
avicularia, and tlie ovicell, Avhich is more raised, has a similar wide 
opening in the front. Perhaps, on account of the different 
character of tlie ovicell, it should at least be made a A^ariety, but 
until more material is aAmilable it is allowed to stand. 

The operculum has the sides nearly straight with the proximal 
edge curved ; there are two muscular dots a little distance from 
the edge and two articular thickenings ; the Avidth is about 0*2 rnm. 
This operculum does not correspond with any Avith which I am 
acquainted, for though in many respects it is like those of what I 
should call, in a restricted sense, Lepralia^ there is no lateral ridge 
for the muscular attachment, Avhich is not close to the border. 

In the British Aluseum there is a. specimen marked ktrrita, 
Avhich is Iloloporella^ and it seems as if there Avere more than oue 
with a series of calcareous processes i-ound the oral aperture. 
'What Ridley and Avhat I called L, tumta may each have to lie 
placed elsewhere. 

Log, Ascension Island ; Florida (N»?,.) ; China Seas ; Amiran te, 
29 fath. ; Cargados, 30 fath. Wasin, Brit. East Africa, 20 fath. 
(522), collected by Orossland, 

Lerralia wasinensis, sp. n. (Text-fig. 81.) 

A small piece with only seven zomcia Avas found on re-exa, min- 
ing some material, Avhen the paper Avas almost completed. Cnly 
the calcareous part remains, Avhich was probably bila.minate, hut 
this cannot be stated with certainty. The zooeeia have the sides 
straight and the distal end somewhat rounded, with thick borders 
to the zooecia. The oral aperture is subrotimd with, a wide 
curve on the distal end suxTOunded by a thick band. The frontal 
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.siirfsice is closely [sittevl, and at each side of tlie oral aperture, 
soiiiewliat below it, there is a large subtriangiilar ciianiber wliicli 
is probiiJ:)ly aviciilarian. In the band sun'oniiding the oral, 
aperture tliere is an opening a.t the proximal end whicli appears 
to 1)0 aviciih:u-ian. 

Text-fig. 81. 



Tjcpritli(f HumluensiH, ,sp. ir. X 25. 


Tlie species seems most nearly related to Lepralia [Mmro'mlln) 
pradifjcida Hincks, wliich has a lai’ge aviculariuiii by the side of 
the oral aperture as seen in iny specimens, and as Professor B. 
Osburn mentions in his specimens from Labrador. 

Loc, Wasin, Brit. East Africa, 20 fatli, (520), collected by 
Crossland. 

Lbpiialia cleidostoma, var. inermis Ortmann. 

Lepy'cdia cleidostoma^ var. insrmds Ortmann, Die Japanisehe 
Bry.,” Arohiv fiir hTatiirgesch. vol. i. p. 49 (1890). 

Lepralia cleidostoma^ var., Hincks, Ann. Mag. Nat. Hist. ser. 5, 
vol. xiii. p. (41) (1884). 

This form ims the surface smooth a.nd silvery with frequently 
an umbo below tlie aperture and often one on the ovicell. Tire 
ovicell is scarcely at all raised and is also smooth and imperforate, 
and has a small semil unate area. There is soiiietimes a small 
knob on each side of the aperture. Both the aperture a,nd thc^ 
operculum are about tlie same size and form as that of L, cleido- 
stoma Smitt from Madeira t, which also occurs at Florida (Am.), 
Japan (Ort.)^ and Bermuda {mp colL); hut L. inermis var. differs 
in having no avicularia, and it is a question whether it is advisable 
to consider it a species or a variety. 

Norman saysj ilvat L, cleklosUnnai^ t\\Q porcellmia Busk, but 

"* “Bryozoa from Labrador, etc.,” Proc. IT.S. Mus. rol. xlik. p. 28% 
pi. xxxiv. figs. S, 3 a, 3 c (1912). 

*1 Waters, ‘‘ Brj 02 oa 'from 'Madeira,” Journ. R. Micr. Soe. 1899,' p. 10, pi, i'ii. 

figAfi. 

J Polyzoa of Madeira,” Jnnvn, Limi. Soc., Zool. vol. xxx. p. 305, pi. xl figs. 1, 2 
(1909). 
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a.s it has been impossible to recognise it from fliiskls iiginms tiie 
na.iiie chklostonia must stand . 

Log. Qiieeo Cliarlotte .[sland (Hlnekkj ; 1(H) 

(Orimami), Wosin, Brit. East Africa, 10 f;it,h. (5 ‘20), collected by 
Grosslaiid. 


Petiulia japokica Bask. 

Leprfilia japonica^ Waters, Mar. Biol, of the Bu.(hi,ne.se Red Sea., 
Jonrn. Linn. Soc., ZooL vol. xxxi. p. 149, pi, xiii. figs. 10-12. 

Log. Add (hJ’atal, a.s Ilefnescimrd giqmitea Bnsk MSS. in the 
Blit. Mos.) m.sin, Brit. East Afriea/lO fath. (501), collected by 
Ci'osslaiid. 

Petralia chuakensis, sp. 11 . (PI. LXX. figs. 10--.14:.) 

Specimens from Ohnaka (correspond in most |)a.i*ticiiiars witli 
Bosk’s desciiption of LepraUci dorsiporosa biit the notch at tlie 
distal end of the zooceiorn is wanting, a, ml in tlie 

proxima] edge of the aperture is sei-rate. The a/vicnla.riiim 
at the side is (airved and is la.i:*g<m than tliose figiirtRl liy Busk'. 
The Zanzibar specimens have ovicells whicli are unknown in 
dorsiporosa^ am] the wall, whicli is not mucli lYiised, is finely 
perforated. 

The perforated area in the dorsal surface is for ir l>road I'adicle, 
which, however, is not always developed ; a simila.r area occurs in 
Fetrcdia vulitir var. armata, and also in Petmlia japanim tliei'O 
is often a similar large radicle. Levinsen refers to the radichi 
tube in P. dorsiporosa. There is a complete bar to tlie rivicularia 
often, disappearing in Eau de Javelle preparations. There are 
numerous uni- or few-pored ixisette-plates scattered over the 
distal wall. On the lateral wall, a, bout lialf way lietween the frontal 
and basal avails, there is a row of aliont 5 few-pored rosette-plates. 

There are about 28 tentacles. In the ovarium tliei’e are but 
fe\v ovarian cells. 

It has been thought b(«t to give a specific na.nie, altliough thei*e 
is much in comm on with P. dorsiporosa from the Torres Straits. 

£oc, Olmaka, Zanzibazg 3 fath. (502), collected by Crossland, 

Petraua vultii;r' Hincks,; var. armata, nov. (PI. LXX. 
figs. 15-20).' 

MucroneMa .vidtnr Hiucks, Ann. Ma.g. Xat. Hist. ser. 5, 
vol. X. p. 98, pL viii. fig. 2 (1882). 

From Ohuaka, Zanzibar, there are uiiilarninate speeimens 
differing from the Miicronella mditir as described by Miss 
Tliornely t, in having a tiiangiilar mandible to tlie aviciihiriiim 
attaclied to the mucro. There are also a la.rge number of raised 
round avicularia, with semicircular mandibles, and a distinct 
cross-bar. These avicularia are sometixnes on tiie top of a. raised 

* Zook Cliall. Exp. vol. x. p. 143, pi. xviii. tpr. 4. 
t CAvlon Pearl-Oyster FiMherieSj Vok iv, p. 124 (1005), 
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tube. Tliere are a few large spatiilate avicularia< at one of tlie 
distal corners, and these also have a distinct cross-bar. Speci- 
mens of M, miltur in Miss Thornely’s collection sho’^v the mandible 
serrate. 

Tiiere is a faiiij broad lyrula and two cardelhe, and the lyriila 
is formed before the front wall is complete. Only one ovicell has 
been seen, and that is partly broken, but it is broad and minutely 
perforated. 

On the dorsal siu'face there ai‘e perforated spaces, no doubt for 
radicles, but there are usually several small ones instead of one 
large one as in Le/pralia dorsiporosa B. 

Similar ovicells witii minute perforations occur in Petralia iin~ 
data MacGh, il ja2^07iica Busk, P. vidtitr Hincks, P. ellerii MacG 
P. {Mibcj^onella) magnifica Busk, P, [Eschar ella) hisinuata Smitt 
[noil Busk), P. thenardii Aud., P. [M.) piorosa Hincks, P, [JL) 
castanea Busk, Z. crassa Thornely; and these Levinsen would 
place ill his family Petraliidss, and thus it would seem as though 
a genus can be separated based largely on the ovicell. In tbe 
species of this group which it has been possible to examine, there 
are a large iiiuiiber of tentaeles, viz., Petralia undata MacG., 
about 26 ; P, japonica B., about 25 ; P, castanea B., about 23 ; 
P. rndtur var. armata, nov., about 25 ; P, ckuakensisj iiov., 
about 25. 

Tiiere seem to be two tentacles larger than the rest (figs. 15-17), 
and these, instead of being triangular, have the inner surface 
nearly straight, with a number of long nuclei. On this inner 
surface there are cilia, but unfortunately the condition does not 
admit of exact study of this point. These two larger tentacles 
occur in all the species examined of the group, and larger tentacles 
occur in other groups to which I have previous!}^ alluded. These 
large tentacles are most marked near to the base of the tentacles 
when they are commencing to divide, whereas nearer to the ends 
there is hut little difference. 

Eoc. Ohuaka, -Zanzibar, 3 fatli., 29,3.1901 (506), collected by 
Clrossland. 

? EsCHAROIDES OCfCLUSA Busk. 

See 'ILepralia occlusa Waters, “ Mar. Biol, of the Sudanese lied 
Sea,” Journ, Linn. Soc., Zool. vol. xxxi. p, 162, pL xiii, fig.' 15, 
pL xiv. figs. 1-9, 13 (1909). 

The distal and lateral walls have numerous scattered iiniporauB 
rosette^plates, especially near the inner borders. A.t tlie side of 
the zoariiim there are often two large spatulate opposite avicu- 
laria, whereas in Adeomlla the avicularia are usually on a median 
line. 

Levinsen would put this under Myriozoidea, but I hardly think 
he can have had sufficient material before him when writing about 
the family,. and that is often our: difficulty in. considering .classi,- 
'fication. .. . 
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Tlie type of Myriozoivin. invist, of course, b€^ J/, trunccduin, and 
I am not sui*e tliat 'any other living sj:)(:icies can l:)e put in the 

same gtmus. It has a larg(3 number of tentacles, 25 27, 'wliicli 

sliould lead ns to consider carefully whetlier the s]:»ecies witli about 
1(> tentacles belong to the same genus, thougli we cannot conclude 
fi*om that alone that they do not. 

Levinsen makes one of the characters of MyrioKoidea, de- 
pemlent avicularia seem always to be present,” but in tlie type 
i/. truncat'uni no aviculnriuin bas been found ; another of ins 
characters of Myriozoum and Myriozoella is no transveivse bar in 
the avicnlarium, but Schizoporella hitvsTvila H. and what I have 
called /S2 E.SS. and EscJiaroides oaclusa have a distinct bar. 

In M. tnvncatum. the ovicell is a very large swelling with the 
covering wall resembling the zomcial wall. >S'. Crustacea bas a 
prominent ro« in ovicell with radiating ornamentation. S, hitur- 
rita II. and ^S. tuberosa have very large wide raised ovicells. In 
31. simplex Busk no ovicell is externally apparent, thongli cal- 
careous sections reveal a concealed ovicell. In pmlymo7pha the 
ovicell is also under the calcareous wall, giving, as a rule, no 
external sign (see my siippl. ‘Challenger^ Rep. vol. xxxi. pi. ii. 
kgs. 22, 23). In S. hiturrita and IS. •polymorpJm B. tliere is an 
avicnlarium at each side of the oral aperture, and in J£ maria- 
•nensis B., at each side well witbin the peristome, tliere is a 
small avicnlarium with a mandible rounded at the end. 

Now, in ? Escharoides occlusa there is an avicularium on tlie 
lip of the peristome at one side the ovicell is but modei'ately 
raised, 'witli a few large openings, the avicularia liave a bar and 
tliere are very large glands, at first paired, but often ultimately 
uniting to foian a large multilobular gland. So far as my sections 
go, namely, N, criistacea^ J/. coarctuui, 31. sabyracile, and 3£. trttnca- 
Umn, there are no glands in the species considered as Myiiozoidea, 
excep>t in E. occhtsa^ and these are cpiite different from any othei’s 
kiiowm. Also the general absence of glands indicates that Myi'io- 
zoidea of Levinsen are not, as considered by him, closely allied to 
the Reteporida^, in which gla.nds are so well developed, and wliich 
usually liave a sublabial pore and a lamina to tlie ovicells, also 
vibices indicating two distinct layers. Tlie operculum of E. occlasa 
is quite different from that of any otiier species placed l)y Levinsen 
under Myriozoidea. It has a thick border all round, and near 
the distal edge are two knobs for the attachment c»f the muscles. 
I'fyriozoum' truncatimi has a very large opercrdum of a, slmpe 
quite different from that of the others mentioned, the proximal 
portion of the operculum being somewhat triangular with the 
attachments near to the proximal end. 31. suhg^'acile^ 3£, cmrckmi., 
and if. Crustacea have the sides of the moderate- sized operculum 
nearly straight, with the muscle near the side. HasioeWm 
emsiraliensis has the muscular attachment near tlie border of the 


* Tlie position of the avicnlarium is similar in MhampJiostomella, etc., hut we do 
not yet know the systematic value of this character. ■ 
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operciiliiiii. Myriozoimi marioyiensis would seem to be Cellarinella 
or related to it. Geyjhyrophora 'polymorpha has a large operciiiiiiii 
nearly rouii,(lj witii a Avide vanna litting into the poster, and the 
innscular dot ivS some distance from the edge, in fact it is of a 
Scdiizoporellidan character. 

It seems probable that E, occhisa must be made the type of a 
new genus, and 1 expect that the examination of material suit- 
able for cutting will result in a re-arrangement of classification 
of the Myriozoidea of Levinsen, as the ovicelis present such great 
differences. I am loth to make new genera until we can see from 
sufficient material what is to be grouped together ; at any rate, I 
fail to see good reason for placing Escliaroides occlusa under 
Myriozoivniu 

Loc. See Waters, ‘^Ued SeaEryozoa’’ p. 156. Wasin, Brit. 
East Africa, 10 fath. (501) (520); Ras OsoAvamembe, Zanzibar 
Channel, 10 fath, (504), collected by Ci-ossland. 

IIOLOPORELLA COLUMNARIS Busk. 

Cellepom cohmnnaris Busk, Zool. Chalk Exp. vol. x. pt. xxx. 
p. 194, pi. xxix. fig. 11, pi. XXXV. fig. 16 (1884); Waters, Ann, 
Mag, Nat. Hist. ser. 6, vol. pi. ii. figs. 1-6 (1889) ; Ortmann, 
“ Die Japanische Bryozoenfaiina,” Archiv f. Natiu*gesch. vol. i. 
p. 55 (1890). 

Cellepora cidaris MacG. Prod. Zool. Yict, dec. xvii, p. 243, 
ph 165. tig. 4 (1888) ; Thornely, ‘‘Ceylon Pearl-Oyster Fisheries,” 
vol. iv. Pol}", p. 126 (1905); Records of Indian Museum, p. 195 
(1907). 

The oral a.pertin;e has a denticle at each side. As shoAvn in my 
paper mentioned above, the columns are often A^ery thick, ex- 
tending through several layers of the zoariurn. A speciiiien 
of IloloporeUa in my possession, named in manuscript celosia by 
Busk, has similar columns passing through several roAvs of zooecia, 
and the avicidariaii mandible has a double columella, AAdiile the 
shape of tlie operculum also shoAvs that it is a distinct species. 
This is not, however, the sjAecies so named in the Busk collection 
in the Britisli Museum, where there are two other species named 
celosia^ M.BS. 

I have liad the opportunity of comparing Busk’s types and 
MacGillivrixy’s co-types {i. e., duplicates) in the British Museuin, 
and there can be no doubt as to the identity of columnctris and 
eddaris, 

Ixi a specimen of cohmnaris from "Wasin there are numerous 
small hydroids extending far into the zoariurn AAothin, protecting 
internal Avails, formed by the Eolo2)orella^ prolonged slightly 

^ Hincks mmideted JSseJmroideSf a name given Iw Miln e-Edwards for asubgeiius 
of Cellepora^ im being now the genus of Smitt, who used it for species with an 
avicularium in the lip on one or both sides, but Smitt ueA^er fully diagnosed it. As 
JSBcJmroides, a name originally meaningless, has been used in a quite different sense 
from LeviOvSen’s, it would be much better if he recalled his genus Peristomella and 
used it instead of 
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.■beyond the zoariuiii. ' Sometimes start from Ijise base, iuhI. 
the poiypides stand Gilt from the upper surface of tlie zoariniiu 
A similar case f:roin the Red Sea is mentioiitMi i.u addeiahi tiO 
roT Repoi*fc'‘h Pi‘oba,b]j tlie hy<iroids in botfi are Clcwa. 

Thei'e !i.re about 1.8 te.utac]es, ld;iere ai/e a gri^at inmihor ol’ 
ovaaia with two small ovarian ceils, and in oidj (30 e or two c'ases 
has a, moderate-sized ovarian cell been seen, a.nd the iwiiria, ai'c of 
the Biigula tj^'peo The ovaria may be snrromiiled l)y testes. 

Log. Basses Straits, 38 fa,th. {ChalL); Port Itliillip Heads 
(MacG\) ] Port Ja.chsoru iN.S.W, {Waters); Sagainibai, elapan. 
(OrL); Manaar, 34 hRli. ; Oeylon Coast, 32-34 fath. ; off Port 
Blair, 100 fath.; St. 59, 32 fath., St, 77, 35 fath. (Tkorufdj/). 
Wasin, Brit. East Africa, 10 fath. (501), collected by Grosslamh 

Holopoeella aperta Hincks. 

Waters, Mar. Biol, of the Sudanese E.e»i Sea,’’ Bryozoa,” 
Journ, Linn. Soc., Zool. vol. Axxi. p. Kil, pL xviii. tigs. 20-23 
(1909), 

Log. Additional. Wasin, Brit. East xAfriea., 10 fath. (500) ; Ras 
t)sowaineinbe, Zanzibar Channel, 10 fath. (504), colleeted by 
Crossland. 

IToloporella albirostris Smitt. (PI. LXXIII. fig. IL) 

CeUepora albirostris, forma tyjnca Smitt, Floridan Bryozoa/’ 
pt. ii. p. 70, pi. xii. figs. 234-239 (1873). 

CeUepora albirostris Busk, Journ. Linn. Soc., Zool. voh xv. p, 347, 
pi. xxvi. fig. 2 {non fig. 1) (1881) ; Zool. Cball. Exp. vol. x. pt. xxx. 
p. 193, pi. xxxiv. fig. 7, pi. XXXV. fig. 3 (1884) ; Waters, Quart. 
Journ. Geol. Soc. voL xli. p. 304 (1885); op. cit. vol. xliii. p. 68 
(1887); Ann. Mag. Nat. Hist. ser. 5, vol. xx. p. 197 (1887); 
MacGillivray, Prod. Zool. Yict. dec. xvii. p. 249, pi. 1()7. fig, 1 
(1888) ; Mon. Tert. Poly. p. 109, pi. xiv. fig. 11 (1895) ; Tboriiely, 
‘‘Mar. Poly. Indian Ocean,” Trans. Liun. Soc., Zool. ser. 2, vol, xv, 
pt. 1, p. 155(1912). 

In II. alhirostris there is great vaiiation in the colour, some 
being very dark with tlie ends of the rostra, wliite, others I'liay 1 ,k 3 
iiea.rly white. 

Thei*e are vicarious duck -hill avicularia and the ])oi‘0ei* of the 
rostral avicularia is denticulate ; the oral glands (fig. 11) are veiy 
long, and there are 16-17 tentacles, 

A specimen is partly a.dnate, from which bilaininate bniiKdies 
a, rise. The unilaminate portions, when seen from below, are (|uite 
i*egu]a;r" with the sides of the zocecia parallel, as in so many 
Sciiizopor elliche . 

Both Smitt and Busk expressed <louht as to whether 11. albir 
7^osiris and iJ. hispmata were synonju^is, but this is not tlie case, 
for albirostris has a long spine below the oral aperture, A\diile 
hispmata has a slioih aviciilarinm ; fiirthei', in II. albirostris t^llei'o 

* Joiini. Limi, Soc., Zool. vol. xxxi. p. 254, p, 103, pi. xv. Hiv. 13 (1911)). 
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is a pair' of tlie minute avicularia at tiie side of tlie zoceeiiini 
to wl'iicli I referred in my lleport of the Sudanese l:>ryozoa, nut 
none Avere found in IL hispinata. Further, tlie operculimi of 
JI. albirosins b;vs a muscular ridge turning sliarply iiuvards a ml 
ending off sliort, Avliereas tlie operculum of if. bispijiata jias a 
lidge, \na-y thick at the base, extending a.s a. tliin band nearly to 
the apex, II. albirostris has a veij long oi*al ghind neai'ly tlie 
length of tlie polypide, Avhile the gland of II. hispinata^ though 
also cylindrical, is much smaller. 

Loi Florida, 25-35 fath. {Sm .) : Heard Island, 35 fath. 

Kew South Wales (Waters)', Victoria {MacG .) ; Amirante, 12-18 
fath. Wasin, B. East Africa, 10 fath. (501); Oliuaka, 

2ia;nzihar, 3 fath. (525), collected by, Crossland. 

Fossil. Australia, FT. Zealand (IF) ; Victoria {MacG). 

Microporella ciliata Pallas. 

Log. F'ortliern Seas ; British ; Atlantic ; Mediterranean ; lied 
Sea ; Ceylon ; Australasia and varieties in Japan, Anstridasia ; 
Zanzibar {II), the K. Indian Ocean. Wasin, Brit. E. Africa, 10 
fath, (500), collected by Crosslarid. 

Fossil, Pliocene and Miocene of Europe, and Tertiary of 
Australia and HeAv Zealand. 

Ehynchozoon propundum, var. laminatum, iiov. (Ph LXXIL 

%. IL) 

The specimens from Wasin may be tlie IL pro/muliim as fiiAst 
described by MacGiilivray, but it is not the profitndum of tlie 
Prodromiis, wldcli MacGiilivray considers is the same as IL longi- 
rostre Hi neks. 

The species of Rhynchozoon are difficult to distinguish, but the 
ovicell has a lamina in the front like the lamina of Retepora, to 
Avhicli it is related, and tlie shape of the lamina furnishes specific 
characters of value. In tins Zanzibar variety the lamina is long 
and rounded at tiie end, whereas in IL profiindiiin it is sliorter, 
A’ery broad, and spreads out at each side. In IL hispinosuni Jolms. 
it is quite short. 

In tins variety as in R. p'ofiindvmi the denticle is broad and 
uncinate, and the ovicell is but little raise<I above tlie general 
surface. There are narrow pointed avicularia ever the surface, 
as usual in Rhyncliozoon^ 

Log, Wasin, Brit. .East 10' fath. (520), collected by 

Crosslaiid. Noumea (in A. IF. IF. coll.) . 

Eetepora hirsuta Busk. 

Reiepora hirsuta Busk, Zool. Chalh Exp. voL x. p. 119, pi. xxvi. 
fig. 4 (1884); Waters Mar. Biol, of the Sudanese lied Sea,”' 
Jourii. Limi. Soc., ' Zool. voi.'xxxi. p. 175, pL xviii. figs, 24-26 
(1909). ' ,, / ' 

' Specimens from "(500) and (520), which are vundoubtedly the 
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siiiiie as j'^iisk’s ^ ChM.lIenger' 7t. hirsutaj liave besides miiiiite cir- 
cular aviciilaria, romui tlie feuesttWj also on tiio inner ea^ch 

of tilio zo<eci.‘x borderiug a fenestra, an elongate avienhrriuui with 
iiie l)t‘a.k biFur(‘iite but with nn acute vuaiulibie. This was dc?- 
seribed l")y Jliisk for JL hirsuia and is one of tlie laosti iiuport-sini* 
ciia.ra.(Tei*s. Liirge pieces were exainiued witliout iinding :in}'' i>i 
tl'ie long antenniforin spines deseiibed l)y Busk, ;iii,d then in 
some plixees they were found in a,biii:ida.uce. Tliis is rnucii like 
R. moniUj'hra var. umihonata MacO., but in that tiiere are only 
occasionallj^ tlie long bilid avicularia on the zotecia bordering on 
tlie fenestne, and they must be separated because, ainong other 
reasons, tlie liranches liave more zoiecia in IL umbonata; tlie 
inore delicate hirsuta is a tropical form, wliereas wtiiboitata is 
A;ost:ra.liaa;i. 

Idle ''inoniUfe/ra group of lletepora seems to be well deiined, and 
periiaps sliould have generic value given to it. .All have tlie 
well known ‘‘trifoliate stiguiad’ on the ovicell, and in most there 
is a niinvite avicularimn on tlie lip to one side; the o|)ercula 
generally nra fairly siinilai’ with a neaiiy straight proximal edge, 
aiul ill sliape ratlier wider than long, witli the .muscular attach- 
ments 1 ‘atlier high up and neai* the border. In R, /(ynnosa 
Ma.cG. and IR co')itort'Upl^^^^ B., the operculum is moi’e curved 
on the proximal edge, and no labial avicula-ria have lieen found 
in tliese; apparently all have tlie labial poi*e, wliicli is often tlie 
end of a long tube opening into tlie zocecium pi*oxima,l]y to tlie 
operculnin, and I agree with Jullieii and Cahvet in speaking of 
t];iis as the ,Rete|.>oi‘idaii piore, as it is cliau’acteidstic of a- kw'ge 
.miniber of Reieporce, 

There is anotlier group with widely open ovicells, and in tliese 
none have a laliial avicularium, unless /A mcniMata Galv. belongs 
liere; tlie proxinrtl edge of the operculum is not straight, and in 
some it is contracted in the middle like tlie operciila of some 
IjpraUa (for example L, h^rpopus Sm.), In fihis groiij) a, in 
R. imperati 11, ,/A Smitt, R. temdlata Ilinclvs, ,/A 

ilsria l,:lisso,, //. mordhiata (Jalv., having a. hroa-d tliicikeniM'l ht,)rd<:,:‘i*; 
whih.r,/A mhiiam K’irkp., ,/A itirmf’zdamdirM \Va.i)C‘rs, ,,/A hipp(icriph^ 
"Wnl-ers, IL yddla Waters, ,/A VVbatin's, ha\'e long Imuds 

at idle sides of th(3 o|)erculvnn, for tlu' muscuihir aitaclmu^iit.s, and 
lid:ei^nh <*.(,)iitav of tlu^ oral aperture, Ihe ii<it<3pori«laji 
has only been oliservod in this grouf) in /A mjlmiderm Itisso. 

Anotlier group lias a, iissure in tlie oviceli a.s in R. cdlidosa ii, 
a.ml tlu,i pro„7v,ima,l edge of tlie opercninm is nea,,rly stra.lglit, ami 
very simihir tliroughout this group, laliial avicularia occur in 
some hut not in. all. Tlieic, ai-e a few Relepora! with iij,rp(a,I'()ri'tt;e 
ovicells. Throughout the genus The oral glands are very well 
developed. 

The minute round or oral avicularia witli tliin .iiirvrnl,)j,*a,/rioi,i,s 

'* Waters, “ & New Zeal. Heteponcli.r,’” Joiini. laim. Soe.j Zenb vt;tL x%v> 

|)p. 266-0] Aiitarct, Beige, )>L vi. iig. 6 a (b)(.tt). 
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Hii'iiolililc's oeoui* very fr(,M:jiioiit.]y in. tlie genus and may be called 
,lb 'ill*. j'torit 1:10 aA'icula.ria., There are other srna, 11 avicuhiria with 
solid chii-inous .seniie.ircular ina-ndildes like those near the ora.l 
a.jH:‘rfa,!rc\ I’he.sf:! (kivc^ two muscn'ilai.* tendons, \vhei*eas tlie large 
triangular ones liave a. single teinlorg and this iniLScnlar distinc- 
tion {.KdaviHaj, t;he j;ou:n(l and triangadar niaai(1ibkis is vairy ii*equeiit 
in tiho (.,lhei!(:)St(nria;ta.. 

In ilw grouj) tlie growtli of the ovicell can be well 

fohowial. .Looking <low.n tJie peristome the opening of a laige 
pore is seen in the (lista.1 wall (LI. LXXII, iig. 1) until the ovieell 
(H)ni! nonces to grow (ligs. 1 & 2), wlien the pore is more or less 
hidden liy aniisk growing on a small stalk (iig. 2). This disk 
hiM'omes concaAn as it grows, showing this to he tlie eoinmence- 
ment of the inner wall of the ovieell (fig. 3), tiien in a later 
stng’(‘. part, of thc^ front is o|)en (iig. 5), next tiie slit of tlie upper 
part of tri folia, to stigma, is seen (tig. 6), and soon the ovicell 
is complete (Iig. 7). 

hi ore 01 * less similar (*oiiimeni*ements of the ovicell occur in 
oth(U* gmu'ra, a, ml sometimes sjiecimens show these disks av hen 
no ovicells a, re devidojied, 

'l.'here is om* large i*osette -plate at the dista,l end of the 
zoo‘<lum, and the muscles for withdrawing tiie polypide are 
a.rranged on each side of this with a chitiuous tliickening to 
which they are atl.aehed. 

'riie avimdaria ai-e ver)" varia.ble in Retepora^ and we must not 
trust to them too muidi in determining species, 

Loc, Oil* C'L.pe York, 8 fath. (Rusk ) : Ked 8ea, ( bY^-kirs*). Wasin, 

I hit!, blast A l'rica, 10 falli. (500), 20 fath. (520), collected liy 
(Irosslaiid, 

.llu'rKeoRA mionucTA Busk. (PI. LXXII. figs. 9, 10.) 

Rriupora praducta Busk, Zooh Ghalh Exp. vol. x. pt. xxx. 
p. 108, pL XXV. iig. 7 (1884); Ma,(XxiIli\Tay, Tart.^ 

Vietiiriii,” Tra.iis. iioy. Hoc. of Victoria., vol. iv, p. 115 (1895); 
Idioriidy, iiacoi’ds of Indian Museum, vol. i. pt. 3, no, 13, p. 193 
(1907)/"' ^ ^ 

Ilelepum pfmudlmiu, va,!,*. laxa MjiedilUvray, Prod, Nat. Hist, 
Victoria, dec. x, |). 15, ph 95. iig, fi (1885), 

fidie sma,l! semicirtada.r avitadaria are vemy much, raised, which 
is .not usna,l in Uekpora^ n,nd ar(3 eren nl a, te, ' as is .freqmsntly tlie 
' (x-ise in i:r!:ie rt.mud avimilarla of tiie genus. ' d'lieso avicniaria do 
no't (K,icur'on tlie yoimg(:U* zomcia.lmt are (icanmon on the otliersc 
9,^lie zouHiia a, re inutd'i smalh.u* iihau tliose of R. porcdlanu MatsC,,!. 
and tlie spines nm riilged, imt I n.m not sure that it is rigl.it to 
speak of thorn , aa art,kmlated. In the zomcia near thO' border 
there' lire often tr’ia,rigt,drir avicuhiria witli a single beak, ,' .The 
ovicells .ill tlie "Wasin speifmiens are iiot very niiich ,raiKseil and 
ha-ve a disi.iinct medi,an slit* , . On the dorsal surface there' are 
long narrow rivi<Tula.r.iri. ; ; tlie lo'eshes are 'large,' but “papillary 
eminences are ''not found.aS'a fre(|uent cliaracter. 
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L(m. Toiigaiuabr! (.Pulv.iK’.siM,), 18 IViMi. {(■Itall.); 

10 OiUk (('"/hxW.); Fort Piiillip '.lit'juiw, Yii'iorin. {MadL); Sjui 
H hoal, 25 fa.tli.; IPiros Isltirul, .A.-inirnrii/O C.b.’<»u|> (in iny <*(:»l!rrlinii, 
sent to 10 urnler aiiotlier via.ino). Wasiii, lirii). .tlasl. ' A I rica., 10 
fatln (507), 20 fat, In (520), (.'ollected by Orosslasnl. 

Foss il. Vi ef:-( r ia., 1 ’tM't i,* u ‘i ( .^s ( J/ a.c (J . ) . 

],'Iete'poi:ia :i),12N'ticiilata .'.Fusk, (PI. I'/XX’II, iig. 8.) 

I\\4eq)om (leorlhyidata Ibisk, Zool, OlialL Exp. x. p. 100, 
pi xxvi. fig, I (1884); .l.^bilijips, ^'Ilep. ^.n Oolyzoa,,” \Vill<n‘'.s 
Zool, Results, i;,). iv. p. 440, pi. xliii. fig. la (1800); CJa.lvet, Fry. 
(iAnihoiiie,'"' ilev, Huisso Oc Zool. vol. xiv. p. 020, |;»1. xxi. 

Jigs. 2 0 (iOOO); ]\Ta..i'. I'oly. o.f ttie i'uOia.n Oeea,ii, ’ 

Trans. Linri. 8oe., Zool. vol, xv. p, J 47 (1012). 

Tie laTiiiini of the ov'ieell is not cpiite so long as that Jigured 
l)y Calvet, nor lias it tlui oriiire nienJjionoO l>y him. Dnl}' a 
few ovicells lm.ve boon found, .riie i.i'ahtuaihe a.re not !ia rren. 
44 leixmaia?'. large 1)1 Jh avieularia. on ina,ny of the zoauda, near Jo 
the distal end, whieli are ])robably only the small lalaial aAvienlaria. 
luodifled ; also tliei'e are small semieircidaror owd aA'icularia in 
the older zoceeia, near tlie midille of the froni, snrfaeig hnt. in the- 
younger zoieeia tiiey are wanting. Bimilai: aa ieularia: also oiamr 
in the Hdhallenger ’ specimens. 

The:re a .!.’0 a.liout 11 tentaeles. 

Internallj, at tlie proxinia.,1 end on each side of Jin* zoncium, 
there is a. chitinons thickening (fig. 8) for the ;ii.tachinenl) of Jin 
muscles whieli xvithdraw polypide, a.nd Ijcdavecai Jlnsi* two 
sets of retractors there is a, tliick fnnicnla.r hrimile piassing 'Jo 
the next ohler zofcciuin. The interior wall of tin,* zosn'ium Is 
lined 'with very la, rge sq'uare cells, ami very similar cells lim^ tin 
zorec'ial and vibracnlar cliamhers and tl.n< Jinlie-poi’i's of sonic 
Cvptda/nm^ rec^ent tind fossil. 

JFFypordki (leoilr Ortmann is similar In many n,‘S|:M'els, 

Loc, Fandwicli Is., 2()--4d faljh. (fAFre/); Jafn, J^oyidly Is, 

(/Vo); .Amboina, (('<alrel)\ Amira.nJ:4g 15 2a fallis,, Seyclatles, T'l 

lath. (,77/>). "Wasirglfril.. Eaxi. Africa, 1(1 fath. (aJll ), ci)lle(*Je»<t f»y 
(Irossland, 

R'm,n'roK.A ,rKiiMA,NKNS'is Wat,(‘rs. 

'WaJ-.ers, *MVlar, lliol. of the Sudanese Red Sen,” dmirn. Fitun 
Son, Zool. vol. x:xxi. |'). 178, ph xviii. Iigs. 1 i' ^Hh 

Log. lied Sea, {WaMrs). ’ihTson Island, ZaJi/.ihar (Jhanml (alM), 
tlie shore, collected by Orossland, 

■ RET"ErO'IlA TIJB'ULATA Busk, Xiii\ 

' Fetepora tukdaia^ type. Busk, Zool, (TmlL Rep. \'"oh x,„ pi. xx'xs 

|n 121, pL xxviii. fig. 2'(iB84) ; Idiornely, IV^ylon Vv.nrl CRsim* 

Fisheries,” vol. iv. p. 125 (1005); Records of Indian Mitsetuit, 
voLj.'p, 11)2,(1007). 
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fureaiiO iit tla? proximal ond of t1ie feiiesti-a 

is noi, so laro;e or a,.s viuicli dividod as iiitlie KJl uii]et'ip:er ’ spoeiuioii, 
diiti liliis dividisl aAd<*id;u*iiua is fi (dranudior cd:‘ 'uru.(‘.!i use iii <lis- 
1 .iip 4 'nislii!i,L!; iilio sper-ios I’rom IL Idriuiia 'l>. an.d scvioe oLlu'vrs alHuili 
tJa* saitH' size wilih vo.rious zojiria,! (diarjwdxM-s similai*. Tliere are 
no otilua* la!;n’o a.vienia.ria on lilio tonostirn.l hordor, and Uiere is a 
dtdirjtd* spine. ;di on.rh side of i.li(M>ra,i a.jHn'tnro. As M iss Tliornely 
f<vund in Uio specimen fi'osn tin:^ Indian Onoan, tlie growth soine- 
1vin:H:‘S liriipgs t.lio {Mdliiliferons surface to tlie outsider, as in 
IL 'i^hdi/ppemis id 

Oi’tnin.nn hiis descrihed a species as IL aa'Jllaris wliieli lias 
iin a.vicuiariinii sit the proxiniaJ end of the feiiestra.y but the 
sha|Hi of the avicu]a,riuin and inandililes diflei'S from the species 
from Zanziiia.r in which the avieularia are similar in shape to 
those of IL hirsiita. 

d’here are 11 tentacles, and the oral glands are nioderatelj 
large lint not mindi elongated. 

Loc, C lape York, 8 fath. ; Clulfof IVlanaar ( 7''A.) ; Gaspar 

Straits, M’alaeca Btra.its {Th.)^ var, 'Wasin, Britu East Ahricti, It) 
fath. (501), Ras Osowamembe, Zanzibar Gliannel, 10 fatb. (501), 
10-20 fath. (504, 514), collected by Orosslaud. 

? Bifaxa'RTA va,gans Tliornely. (Id. LXV. figs. Id, 14.) 

Tliorriely, ^OMar. Polyzoa. of tlie India., n Ocean,” Trans. Linn. 
Soc., ZooL vol. XV. p. 145, j>L viii. iig. 7 (1012). 

Zoaiium erect, cylindrical, a.boiit 0*3-0*4 inm. in diameter, 
In'aiiclies dividing diebotomously a,t nearly right 'a-ngles, ccmtinnous 
in the y()iiiige.i‘ poitvions, but in tlie older tlie junctions ai'e lirolven 
across a.ud tliero is a cbitiiious tube inside tlie articulation. 
Zo<is,:‘,ia, face o])|)Osi('.e all round the stem in four directions ; tlie 
surface of tlie zomcia has longitudinal ridges and large pits. Tlie 
sei'ondary oi’ilice is round with a small ninci ‘0 ])ea,i*lng a, small 
jivicula-riinn, with a,n acute ti’iangular mandible extending into 
it, wbil(3 tiie primary orifice, wbitdi is some distance down the 
peri.stom(3, has tlui |)roximal edge straight. There are no ovicelLs 
on tln^ sjiecimeiis (axainiiuMl, which were gi'owing on Mepvponh^ 
nor were iuiy ovaria. or ixistes found in tlie sections made. There 
does not appear to lie any l,>a.r to the a-viculariiim. There are 
almnt:; Id l.mit^ich^s. 

'Iliis is muc.li like thc^ ‘ (Jhallenger ^ J.Insk, 

but in the British Musemti specimens there are no a.vicula.iia., 
aaid the surface is reticulate and ayiparently not perforate, 

B'ijmmna of the ^ Gliallenger ’ is not a sa.ti,sfa.c4'.ory genus, and 
will 1)0 lirokeii np. It .miglit be retained .for IL mibimurouaia B. 
j'lnd IL eA)rrii^gtd(i Ih, .wliich, are closely allied, ami; Im-ve the 
avicid'aria at.tlie proximal end of the zoiccia, not at the /distal 
end as suppostid liy Bt,usk. 7>, dentieulata .B. lias lieen ^ removed 

, '* .lhisk,' Xool, Clmll, V (>1 \\ pi. x^^v,■r, 82 (188t). ■ 
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to Sderodomus bj Levinsen ; B. should perhops be 

put to U^rceoli^mra ; B. ahyssicola B. probably belongs to the 
Cellmd/nella group ; B. Icevis B. must be placed elsewhere ; B. 
mivmita B. perhaps belongs to the B. reticulata B.j B. vayaus 
Thoriiely, group. 

Log. Seychelles, 34-39 fath., Arnirante, 34 fath. [TJiornely)* 
Wasin, Brit. East Africa (500) ; Ras Osowamembe, Zanzibar 
Channel (504), collected by Crossland. • 

A jD E O N I D .E. 

In a short paper in the Annals and Mag. of Nat. Hist, for M^ry 
1912*, I have given grounds for believing that the Adeonidte 
w’ill be found to be a, much more important group than has 
generally been sJiipposed, and this in spite of none of the characters 
upon which it was founded being of the importance then supposed. 
A large number of the species are pigmented, most have long 
pore-tubes, thei’e are triangular aviculaiia on the fi-ont, and 
often vicarious avicularia on tlie zoarial border, and both kinds 
are without auy cross-bar. There are no external ovicells, 
the embryos being developed in an ovicellnlar sac w'hieh about 
half, or, in some cases, nearly wholly fills up the zomcium ; {iiid in 
a considerable number the zomcium in wliich the embryo is 
developed is larger than the others, with a differently shaped 
aperture, together with a difference in the frontal pores, and these 
larger zocecia have been called gonoecia. The number of species, 
however, in which there is no difference in the ovicelligerous 
zooecia is very large, perhaps as many are indistinguishable as are 
externally recognizable. There are no oral glands in any species 
examined. I had previously shown that in the Adeonella of 
Buskos ‘ Challenger^ Report there were species in which the pore 
entered into the zooecial chamber, while in others the pore ivS 
above the operculum, also that the opercula in some are nearly 
straight on the proximal border, others have a broa,d cvn've. At 
the time there %vas not sufficient material for comjdete genera !i«i- 
tion, but it is now clear that I wns right in separating from 
Adeonella species with a pore entering into tlie zcitncial cliamber, 
and it is now seen that they also have a more or less straigl it edge 
to the operculum. This group is now knowui as AdecmeUopm of 
MacGillivray ; and Adeonella, much the same as I restricted it, is 
accepted. 

The wall of the sac (PL LXXIII. figs. 3, 5, s.) containing the 
embryo (figs. 3, 5, ernb,) is much thicker than that of the sac iu 
such species as Lepralia cuccidata B., which also has no external 
ovicells. The very earliest stages of this sac have not been seen, 
and while it does not ever seem to hang from the opercular 
region as a small pendant, yet a comparison with the sacs of 

^ Ser. 8, yol, ix. p. 493 (1912), 
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Diplodidymia coinplicata Ess, (text“%. 79, p. 491) may tlirow 
some iiglit upon the growth. 

Blind cells, that is cells without an oral aperture, are very 
frequent tlirougliout the family, and sometimes the central or 
stalk portion is composed of such cells. A few have a closure 
somewhat like those of tlie Cyclostomata, but not entirely so, as 
a membrane from below the operculum spreads to the front to 
make the funnel-like closure. ' Membranous closures are also 
occasionally found, and these may be perforated. These closures 
with tiibuli occur in Acleonella coniorta Mich., and I have found 
them in Lepralia syringopora Ess., one of the Adeoiiida?. 

The gonoecia in Adeonidas, when distinguishable, frequently 
are situated near the border, but in one species they are all 
situated on the median line, while in another they are in groups 
in various places, distinguishable by the naked eye. 

In my recent paper dealing with Adeonidse I alluded (p. 496) 
to the occluaor muscles being, as a rule, single in triangnlar 
mandibles, whereas the semicircular mandibles usually have two 
tendons. A slightly different statement would have been better, 
as I was aware of some exceptions, and since wiiting I Lave come 
upon more — in fact in Cellepora and lIolo 2 >orellct many of tlie 
triangular mandibles have two tendons, but in Flihstra^ Me^nhrcmi- 
poray Retepora^ and OrihrilincCy etc., and in most genera the rule 
seems to be, only one tendon to the triangular mandibles. Some 
of the exceptions may be in semicircular avicularia modified 
into triangular ones. I have not got a record on this point of all 
the mandibles prepared, and must make further examination. 

Adeonella platalea Busk. (Pi. LXXIII. figs. 3-5, 8 k 
text-fig. 82.) 

Esckara plaUdm Busk, Brit. Mus. Cat. Mar. Pol. p, 90, pi. cv. 
figs. 1, 2 3, pi. eviii. fig. 4 {pU Busk) (1854); MacGillivray, 
Prod. Zool. Yict. dec. v. p. 41, pi. xlviii. fig. 4 (1880). 

Es(diaTaliexagonalislA^^'^^y Proc. Linn. Soc. X. S. Wales, voL v. 
p. 41, pi. iii. figs. 1,2(1881). 

AdeonelUi platalea Busk, Zool. Chalk Eep. vol. x. pt. xxx. 
p. 184, pi. xxi. figs, ip a & fig. 50 (1884) ; Meissner, M., ‘‘ Liste 
der von Herni Prof. Semon bei Amboina und Thiu'sday Island 
gesammelten Bryozoen,” Jenaische Denk. vol. viii. p. 731 (1902) ; 
Waters, ‘‘ A Structure in A {Lcmimpora) ccmtorta Mich.,” 
Ann. Mag. Xat. Hist. ser. 8, vol. ix. p. 489 (1912). 

Escharinella cecillecma clOrb. Pah Fran 9. vol. v. p. 207 (1850) ; 
and see Waters, Ann. Mag. Xat. Hist, ser. 7, vol. xv. p. 5 
(1905). 

I have not had the oppox't unity of re-examining the M. cecilleana 
d’Orb, since this collection was taken in hand, but the name 
cannot be retained, a,s the description was insufficient. 

The ovicellular sac (fig. 3) is formed near the distal end 
and ultimately fills up nearly the whole of the zooeciunij but 
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tlie very earliest stage has not been seen. Tlie u-a-'ll of tlie 
sac is foroiet! of sliort cells and at one part touches ein]:>ryo, 
Idle embryo in early stnges (figi 5) is surroundeii l)y large and 
long cells, and in some cases is iil'led up liy forniative ti.ssne. In 
later stages, wlien the embryo is ueaidy rea,dy for a, free existence 
the large cells of tlie catitte are I’eadily followed (fig. (>). 


Text-lig. 82. 



Latianil X 25. 

When tlie ovieellitlar sac has grown to a moderate size tliere 
may be, iiear to the opercular wall, an ordinary poly pide, but 
often there is only a, very small one looking like a simple bud, 
being sometimes not more than a. straight tulie. Idiere a, re strong 
muscles at the distal end on one side for contracting tlie walls of 
tlie ovicellular sac, to wdiich tliej are attaclied, as well as to tlie 
distal wall. Tiie ovicells of A, polystomeUa Uss., are smaller tlmn 
those of the other species, but tliere is the saane tluek- walled 
(H'icelluhir sac. Also, in a specimen of Becmia viaydlmdca II, 
from Chatdiani Islands, there is a large emliryo in a tliick -walled 
cellular sac nearly filling the zomcium. This I do not find in any 
of my specimens from Naples, but tliere is a pair of saolike 
bodies near the distal end, and in the Antarctic specimens these 
liodies are large a,iid were tliought to be for tlie fornmtion of 
testes, although there are ordinary testes near tlie distal end in 
wliich the spermatozoa can easilj^ be seen. 

It lias been suppsed that all the large zooecia of the Adeanidffi, 
riiiniely the goncecia, are merely for embryos, but this is by no 
means certain, a.s some may be for tlie testes, with which some are 
nearly filled, but the material available does not permit of my 
sirying iniicli on this point. However, it is only in a limited 
number of species that there are large zooecia, and the same changes 
inay tirke place in these as in ordinary zomcia,; for as, the, gonoeeia 
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contain polypides and buds, the embryos are only a stage in the 
life of the goncecia. 

Ill the present species the two outer rows of zocecia are, in parts 
of the colony, larger than the rest, forming gonoecia with a larger 
and wider oral aperture, also the pore below it is wider, and a 
short tongue from the distal end sometimes divides tiie pore into 
two. In many species of the Adeonida? where there ai’© gonoecia 
they occur at the border of the zoarium or near a bifurcation, but 
apparently in no species are they continuous all along the border. 
’When the zocecia are blind or closed there is often a disc with a 
central tubule in about the position of the oral aperture. 

In rl. platalea there are at the border of the zoarium, besides 
the large avicularia, very minute ones between the two zocecia, 
and sometimes the small chambei* has a round opening and no 
mandible. 

Loe, Bass s Straits ; Gape Capricorn ; Yictoria, Queensland 
(MacG,) ; Port Darwin (Brit. 3Ius. Coll.); China Seas, 82-102 
fath, (Chall .) ; Thursday Island (AIpAssner ) ; Ye, Burmah Coast 
(Thomeh/); Basilan, Indian Ocean (d'Orh.). Wasiii, Brit. E, 
Africa, 10 fath. (501, 520) ; Eas Osowamembe, Zanzibar Giiannel, 
10 fath. (504) ; Prison Island, Zanzibar Cliannel, 8 fath. (505) : 
collected by Crossland. 

Abeonellopsis eiiossLANDi, sp. n. (PLLXXIII. figs. 1, 2, 6, 7, 
12-14.) 

This is, in inaiiy respects, like A. suhsidcata Smitt, but there 
seems sufficient reason for separation, for the lidge surrounding 
the area, in svlbsidmia is here wanting and the suboi*al aviculariiim 
is directed laterally. 

The zoarium consists of flat branches (a little over 1 mm. wide 
and less tliaii 1 mm. thick) frecpiently bifurcating and sometimes 
anastomosing. 

All tlie zocecia ai’e about the same size, no difference being 
tliscoverable externally in the ovieelligeroiis zocecia, although in 
sections zocecia nearly filled by the embryo are found occurring 
indifferently in any position except in the outer zocecia. The 
proximal border of the aperture is ereniilate and this, as mentionerl 
by Miss Thornely, is the case in sidmdcata ; also the broad median 
pore is' denticulate ; however, in some zocecia, especially those next 
to the outer row, there is no apparent poi*e. 

There is a sma.ll triangular aviculariiim immediately below or 
within the aperture, ancl often a few of the zocecia near a bifurca- 
tion, and some of tlie bordeiing zocecia have also an avieukrium 
at the proximal edge. 

The zocecia at tlie sides of the zoaiium are opposite as, in fact, 
are all the zocecia, so that the oral apertures on both sides rise to 
the same height. On the side of the zoarium there are no 
vicarious avicularia, whereas they occur in A. distoina, Ay suh-.: 

A. iinpeTforata,^ 

Frog, Zool. Soc.— 1913, Xo. XXXYI. ■ , , , ' ' 36" 
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The teiita-cular sheath is attached to the operciiliuii close to its 
border, and on the inner side of the opercular region tiiere is a 
small globular body (iig. 2), iiiiinediately below wliicli the new 
l)ud grows. ‘W'e see the same thing in vaiions species, among 
others, in % Bifaxa/rki vagans Thorn., J.. polgsio^n.eUa Itss,, etc., 
and it is very large in Adeona foliacea^i\i\ Kirchenpaner, 

being about 0*4 inm. in diameter, which is about double the 
diameter of the globe in tlie present species. The wall is thick 
and it may give support to the new biicL 

There are about 13-14 tentacles. A, distonia has 14-16. 

It would seem that the ovicellular zotecia very frequently occur 
near to a bifurcation, and there may be a group of three oi* four 
ovicellular zomeia close together. The few ova,ria. seen consist of 
two very small ovarian cells, at first situated at tlie distal end of 
the zocecium, but others, no doubt older, occur b}?' the proximal 
end of the ovicellular sa,c. The ovaria are similar to those of 
Ikigukcy and are of about the same size in AdeoneUa jdaialea, 
A. ^yolystomdla and A. crosslandi. The early stages of develop- 
ment have not been made out. 

The ordinary zocecia may ha.ve the polypide entirely siirrounded 
b}' a testis, in fact, may he practically iilled with it. 

Loc. Wasin, Brit. East Africa, 10 fatli. (500, 501), collected by 
Crossland. 


EXPLANATION OF THE PLATES. 


Plate LXIV. 

Pigr. 1. Aetea. (m^juina L. Showing- the ovicell {ov.) at the end of the tuhuhir pro 
jection ; the retractor iiinscles (r/a.) attached just 
helow the tentacles, and also attaclied at the other 
end near the cominenceinerit of tlie hasal expansion, 
where the ovaria (on.) also occur, X 85. From 
Wasin (500). 

2. Do. do. Front view, showing the operculum and the tentacular 
sheath {ts.) to which the muscles are attached. X 260, 
Aetea trmicaia Landshoroiigh. X 25. Prom Prison Island (505). 

Brettia trojpica, sp. n. X 85. Dorsal .surface. From Wasin (501). 

Do. do. X 25. Anterior surlace. 


3 . 

4. 

5. 

6 . 


7. 

Do. 

do. 

8. 

Do. 

do. 

9. 

Do. 

do. 

10. 

Do. 

do. 

11. 

Do. 

vlo. 


Ijatenil view, X 25. 

Operculum, X 85. 

X 25. Section showing eml>ryos (1.) in the ovicell* 
also an ovum (ny,) in tlm zotccium, aiulo\'aria below 
the ovicell (oa.). 

Ovarium, X 250. 

X 85. Section of zocecium sliowing ovicell (or.)^ 
diaphragm (d.), c*ompeiisatiou-wuc (e.'j.), 

1,2. S^i/nnotum pemhaensis, sp. n. X 25. Fro,n.i Chaki-Cliahi Ihiv, Pcmlja 
Island (517). 

Alaudible, X 250. 

Avicularium, X 85. 

X3. 

16. S^mwtim coniorta, sp. n. X 25, From Chahi-Chald (517). 

17. Do. do, Avicularium, X 160, 

18. Do. do. Mandible, X 250, 


13. 

Do. 

do. 

14 

Do. 

do. 

15. 

Do. 

do. 


* occurs in the Bed. Sea, as I find from the examination of 

specimen in the' British' Aliiseum, since my Bed Sea 'paper' v\-as written.". There 'i» 
also a specimen 'from Brisbane ■(65.5,29.4). ' , , 
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Plate IjXV. 

Fig. 1 . Yittaticella elegans Buslc. X 25. Sliowiug large avicularhim. From 
Prison Island, Zanzibar Ohaunel (503). 

2. Do. do. Mandible of large Mvieiilarium, X 85. 

3 . Do. do. Small avicalariiim, X 150. 

4. Do. do. Distal end, showing' the avicuhirium, X 86. 

5. Do. do. Showing internodes composed of many zomcia with 

ovictills, X 15. (503). 

0. Do. do. Section of embryo in ovicell, X 400. 

7 . Do. do. Section showing zooecisi with polypides and ovicells 

(ow.) in position, X 85. 

'8. Vittaticella elegmis, var. zanzihariensisy nov. Distal end, showing the 
aviciilarium, X 85. From Wasiri, Brit. E. Africa 
(500). a, mandible, X 250. 

9. Do. do. do. X 50. Showing small avicularium on the 

dorsal surface near the distal end. 

10. Do. do. do. Upper half of the contents of the vittie, X 250. 

From Prison Island, Zanzibar Channel (505). 

1,1. Do, do. do, X 85. Showing internal zomcial muscles. 

(505.) 

12. Do. do. Semidiagrammatic transverse section through the 

vittie (y.), X about 200. 

13. ? Bifmv.arla mgmis Tliornely. X 25. From Wasin (500,) 

14. ' Do. do. Operculum, X 85. 

15. Chlidowia mrdieri kwd. Section showing muscles (aj.) from the parietal 

wall to tlie base of the chamber, X 250. Prom 
Wasin, Brit. E. Africa (500). 

16. Do. do. Operculum, X 250. «, mandible, X 85. 

Plate LXVI. 

Fig. 1. Btii'‘j}aria exilis MacG. X 25. Only the lower part of the tuft is shown. 

From Wasin, Brit. E. Africa (522), 20 fatli. 

2. Do. do. X2. 

3. Do. do. X 85. Stem showing disc from which a fresh branch 

grows. 

4. Sttjyaria dendrograpta, sp. n. X 25. Only the lower part of the tuft 

is shown, and for clearness only a few of the spines 
are drawn full length, but are shown as broken oil*, 
which is frequently the case. A pair of radicles are 
shown growing from the base of a node. From 
Olmaka, Zanzibar (508), 2 fatli, 


5, 

Do. 

do. 

X 250. Avicuhirium, 

tl. 

Do. 

do. 

X 25. First zocecium of a tuft, showing long spines. 

7. 

Do. 

do. 

X 85. Dorsal surface, showing the polypide in the 
zofficium with ovaria (omr.). 

8. 

Do. 

do. 

X 250. Ovarium from below the polypide, with one 
ovarian cell. 

9. 

Do. 

do. 

X 2. On the leif a few zocecia are shown in a natural 


position ; the others are spread out as in a mounted 
slide. This piece is entirely unattached. 


Plate LXVII. 

Fig. 1, Cellar ia ivasinsnsisi sp, n. x 25. , Specimen prepared with Eau de 
Javelle, showing tlie openings of tlie ovicell in an 
enlarged part of the zoarium. From Wasin. 

2. Do. do. Mandibie, X 85. 

3. Do. do. Showing the frontal membrane, with the trabecuhe and 

the tessellated area below the opercnhim, X 85, 

4. Do. do. Tessellated area, X 250. 

5. Do. do. Avicularium prepared with Eau cie Javelle, showing 

the plate in the submandibular part. X 85. 

,'"6. , ' Do.' do. ^ X 3. ■ , . 

■7,' Celliirm g7’'acilu, va.r. teisellata, nov. Tessellated' area, ',X' 250. 'From 
' Baa Osovvamerabe. ' 

•Figs. 8, 9. ■ Barcimia vculata Busk, Stalk growing from^ stolon, X 2'5. 


36 * 
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Fig*, 10. llem.'bmiiipom armata Husvvell. Operculai* region, seen from tlie interior, 
Tlie 0]>ercular muscle is uttacbed to a linear sclerite {so.) on tlie luem- 
In-anoirs operculum, and from the sclerite there is also a muscular Iniud 
to the tentacular shoatli (^.«.). Two protoplasmic bauds {b.) pass to tie:; 
distal rosette-plate. X 50. 

11. I}iploduhpma complieata Rss. X 0. Colony from Cliuiiku (501:1). 

12. Do. do. X 25. Lower part of colony, 

13. Do. do. X 85. 

11. Do. do. X 250. Operculum. 

15. Do. do. X 250. Mandible. 

Plate L-XVIlI. 

Fig. 1. Stirparla zansiiharlensis^ sp. n. X 85. From Chuaka, Zanzibar, 3 £atb. 
(50(5). 

2. ^ Do. do. X2. 

3. Bcnipocell a r ia pilosu A.xidi. X 85. Dorsal surface. From Wasin, Brit, 

E. Africa, 10 fatb. (500). 

4. Do. do. X 25. Anterior surface, 

5. BcnpoceJtm'ki macandrei Busk. X 85. Dorsal surface, showing the 

groove extending beyond the vil)racnlar cliamber. 
From Prison Island, Zanzibar Channel (505). 

0. Do. do. X 85. Anterior surface. 

7. Biecdfarux chutkensis^ sp. n. Aviculariiim, X 250. 

*8. Do. do. X 25. From Chuaka Ba.y, Zanzibar Clianne], (515). 

0. Semjmctdkvphi imsineusis, sp. n. X 25. Dorsal surface. From Wasin 
Brit. E. Africa, 10 fatb. (522). ^ 

IB. Do. do, X 25. Anterior surface. 

IL ScrupocelUfria fom.v Busk. X 25. Anterior surface. From Prison 


12. 

Do. 

do. 

Island, Zanzibar Channel, 8 fatb. (505), 

Mandibles— -(rt) anterior, (5) lateral, X 85. 

13, 

Dt). 

do. 

Base of vibracular seta, X 250. 

11. 

Do. 

do. 

Decalcified i)iece, showing the articulation with the 

16. 

Do. 

do. 

chitinous tube ah*eady formed to the inside zocecia 
of the new branch, X 25. 

Dorsal surface, X 25. 


Plate LXIX. 

Fig. 1. Pourt. X 25. From Has Osowamembc, (501). 

2. Do. Do. Dorsal surface, X 25. 

3. Bcntpocellaria ccrviconiis Busk. X 25. From Wasin (522). 

4. Do. do. Dorsal .surface, showing the articulation, X 25. 

5- Calerea eUisil Flem. Vibracular chamber seen from the inside: 5, 

vibracular chamber; 5, c, continuation of the groove lieyoiid tlu* 
cliamlxii’. ‘ ' 

a C«Mr/a JY^//fom?> Poart. Idorsal surface, to show the articulatiim, X aliout 0. 

7. jSVra/ioccii/rifr/rtymu* B. Do. do. Xaltouta* 

8. BimipoceUarmJolhhrl And. Do. do. X about (t 

9. MaheUaris (lleuipeifj evsjrhhita B. Do. do. X idxmt (;] 

10. Blip idopsis peach U Busk. Do. do. X about 12* 

11. Meniiyea Do. do. X idemt Iti’ 

12. Mmipea bmkn W. Tb. Do. do. X almut 25. 

13. ? Menipeci ei/afhus W. Th. Do. do. X about 2.>' 

14 Btirparia zanzihanensis, Bp. n. Showing basal stalk from wliicdi tlieriMUe 

delicate rootlets, and also cap.sules nearly tilled with a briglit vellou' 
substance. X 12. ’ 

15. Bnpuhi rohnstd MacG. Showing, the earlier zocecia, X 25 ; a, natural 

size. From Wasin (501). 

16. do. do. Aviciilarium, X 85, 

17. Borupocdlarkt washiensls, sp. n. Zocecia showing the position of tlm 

ovaria (oiv), te.stes (A), rosette-plates (m X 85. ' 

18. Do. do. Ovarian cells with protoplasmic threads from the 

roatfte-platcs, X 250. 

19. Do. do. Ovaria showing twm nucleated ovarian cells, X 250 

20. Scrupocellana fero.v Busk. Bund which starts near the distal end and 

passes down the side of the zomcium ; also small bundle of protoplasmic 
threads rium in g parallel with the granular band. X 250 
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7. 

8 . 

9 . 

10 . 

11 . 

12 . 

la 

14. 

15. 


16. 

17. 


18. 

la 

20 . 

21 . 

22 


Do. do. X 150. 
^JPetraUa eJmakensis Busk. 


Plate LXX. 

Schizo2)orella nlaea Busk. X 25, From Wasiii (501). This may perhaps 
he called var. tcasiuensis. 

Do. do. X 85. Operculum. 

Do. do. X 85. Oral aperture closed hy calcareous wall. 

Gemellipora pi'ottisa Thornely, X 25. From Wasin (520). 

Do. <lo. X 85. Operculum. 

Do. do. X 85. Interior of the zocecium showing the oral 
aperture. 

Behizoptri'ella MveaB\xsk. X 25. From Wasin (501). 

Do. do. X 150. Basal avicularium. 

Lateral aviculariura. 

X 25- From Chuaka, Zauzihar. 

Operculum. 

Alaudible. 

Mandible showing the crenulated border. 
Dorsal surface showing spaces for the attach- 
ment of radicle tubes. 

Peh'alia vuUm^ var. arniata, nov. X 85. Section tlirough the zocecium, 
showing the tentacles, with two larger than the 
others. 

do. X 86. Operculum. 

do. X 550. Section of tentacles near the base 
showing the two large fan-shaped tentacles with 
long nuclei near the edge, 
do. X 25. Eau de Javelle preparation. 

Chuaka. 

do. X 85. Miiudible of oral aviculariura. 

do. X 85. Mandible of round avicularium. 

Jjepmliafeegensis Busk. X 85. Operculum. 

Do. do. X 85. Mandible. 


Do. 

Do. 

Do. 

Do. 


Do. 

Do. 


Do. 

Do. 

Do. 


do. 

do. 

do. 

do. 


do. 

do. 


do. 

do. 

do. 


X85. 
X 85. 
X250. 
X25, 


From 


Plate LX XI. 

1. Mt'uibmmpora savartu And. Zocecia showing the network of protoplasmic 
threads. In the upper zooecium histolysis of the 
polypide has commenced, and in the right hand 
zotneinm {r) Ihstohvsis has progressed further, and 
now considerable granular masses are formed. In 
the lower zomcium, of wdiicli only the distal end is 
shown, the polypide is in full vigour with digestion 
active and the tentacles unaltered. Drawm from a 
decalcified mount, X 85. From Zanzibar Channel 
(528). 

Section showdng plasma threads hy the side of finely 
granular cord and parts of nanow'er cords, X 1000. 
The granular masses shown in the right zocecium in 
fig. 1, X 150. 

A similar mass shown in transverse sections sur- 
rounded hy protoplasmic threads, X 1000. 
mata Hasvvell. Mandible, X 85. 

Decalcified avicularium showing retractor muscle (cz), 
divarieator (b), with tendon attached to the mandible 
in the middle of the base, and the “peculiar body” 
(c), X 85. 

Avicularmm, X85. 

Lower portion of lateral gland, X 320. 

Decalcified zooicium sliowiug the avicularian chamber 
on the left with muscles as in fig. 6, and the glan- 
dular chamber (^^c.) on the right, X 86* 

X 25. Prom Wasin, Brit. East Africa (500). 


2. 

Do. 

do. 

3. 

Do. 

do. 

4-. 

Do. 

do. 

■5. 

? Membra tiipora 

6. 

Do. 

do. 

7. 

Do. 

do. 

8. 

Bo. 

do. 

9. 

Do. 

do. 

t 



10. 

"Do. 

do. 
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Plate LXXI I. 


Pig*. 1. Hetefora monilifera, var. 'imihonata ATacG. X 25, Sliowiiig* irs the lower 
'/.oieciii the large pore within the oral aperture, ainl 
in the upper /.ocecia the stalked disc which grows in. 
trout of this pore. From Victoria. 

Do. do. X 85. Aperture showing the stalked disc. 

3. Do. do. X 50. The disc is shown larger and can now hi'- 
recognised as the coirmiencement of the wall of the 
ovicell. 


d. Do. do, X 50. The same rather larger. 

6. Do. do. X 50. The sides of the ovicell are commencing to. 

grow, hut the ovicell is entirely open in front. 

6. Do. do. X 50. The ovicell showing a large cniciform opening*. 

Do. do. X 50. The ovicell shows the complete trifoliate 
stigma. 

8. S.ete;imm de^iticnlata Busk. X 250. Section of the proximal end of tlie 

y.ott'ciimi showing the muscles (???..) attached to the l>ase of the polj'pide 
and to the wall of the zomeium, wliich has a chitinous thickening wlierc 
tiie muscle is attached. Betw'cen the two sets of nviiseles a thick funi- 
eiilar cord (/.) pusses through a large rosette-plate. 

9, liusk. X 25. From VVasin (520). 

10. Do. do. X 50. Ovicell. 

11. Idhpichoztum profwiditm, var. hwiinaCwn iiov. Diagrammatic figure (jf 

the aperture and ovicell. 

12. 8f effanopoi'eUa mapniJabris Busk. X about 60. Showing the tentacular- 


13. 

Do. 

do. 

14. 

Do. 

do. 


16. 

Do. 

do. 

16. 

Do. 

do. 

17. . 

' Do. 

do. 

18. 

Do. 

do. 

19. 

Do. 

do. 


20.. Do..' do. 


parts attached to the side w^all of the proximal 
corner, while the stomach, etc., is in the other corner 
connected by a long narrow (esophageal tube. 

X 50, Operculum of B zocecimu. 

X 60. Decalcified distal end of the zocBcium as seen 
from the front with the polypide seen through the- 
wall and {sc.) sclerites to -which the frontal muscles 
are attached. 

X 250. Bectiou of the edge of the operculum. 

X 85. Section of the distal wiill through two rosette- 
plates. Probably the fleshy parts belong in part to* 
the distal and in part to the proximal wall. 

X 60. Section cut through an operculum showung a 
memhrane {in.) betw^een the main sclerites. 

X 60. Operculum of A zoteoinm. 

X 86. Decalcified distal end seen from inside witlr. 
the basal wall removed. The tentacular sheatli (/.».) 
is held by four hands (6.) attaclied to the distal w-all, 
also there are muscles (i.s.m.) from the distal end of 
the ttmtacular slieath to the wudl {a.) which divides 
the zoa'cium. The large retractor muscles (?*.) arc- 
seen attached to a tendon, while below there is si 
similler pair of muscles {d,) not attached direct to. 
the operculum, hut to the frontal wall (juitc close 
to the operculum. 

X 25. Gro-wing end wdth the mendu'ane covering the* 


surface. The end zocecia are as yet (|uite empty 
and the operculum of a B zocecium {B.) is growing,, 
hut no basal selerite is yet formed. In the second 
row the frontal calcareous wuill only extends a sliglit 
way into the zocecium and here the zomcium is still 


quite empty. Next the short tube (t) connecting 
the two parts of the zofeciiim grows and the lip 
commences, but is still some distance from the 
frontal memhrane, though later it rises right up to 
the proximal edge of the operculum. The frontal 
selerite (sc.) to w'hicli the opesial muscle is attached 
does not occur in the younger zooecia, but is seen iin 
the mature zocecia. 
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PXATE LXXIII. 

Fig. 1. AdeoncUopsis crosslandi, sj). n. X 250. Showing an ovarium in the 
distill end of the zooeciuin. Prom Wasin. 

2. Do. do. X 25i). Showing round bo(l3' under the operculum 

witli the protoplasmic tlireads to the buds below. 

3. Adeoiiella pAataha Busk. X 150. Showing the early stage of the ovicel- 

luhir .sac (s.) near the distal end containing the 
embryo {embd}. From Wasin (601). 

4. Do. do. X 85, Section .showing the ovicellularzocecium nearly 

tilled up hy the embryo, with an ovarium [omtr.) 
now proximal to the embryo. From Wasin (501). 

5. Do. do. X 150. Section of embryo showing the zoiccial wall 

{z.iv.), the ovicellnlar sac (.<?.), and the embryo 
(e77ih,). The muscles are seen at the distal end on 
the right in tlie zocecial chamber. F roin Wasin (501 ) . 
0. AdeoneJIopsis ci'ossJcmcU, sp. ii. X 250, Thick section of embryo 
showing the aboral end, P'ig. 6 fr, X 250. Diagram- 
matic outline of vertical .section. 

7. Do. do. X 85. Operculum. 

8. Adeoriella platalea Busk. X 85. Operculum. 

9. Onthhmsia zansiharie^isu^, X 85, Operculum. 

10. Lepralia furrita Sm. X 85. Operculum. 

11. HoloporeUa aIhi7^ost)'is Sm. X 85. Polypide showing the long oral 

glands. 

12. AiUQ7ieIlop$is c7*os$lmidiy sp. ii. X 25, 

13. Do. do. X 50. Transver.se decalcified section .showing the 

opposite zocecia at about the same stage of develop- 

ment. 

14. Do. do. Katural size. 

15. Osthmosia smizfbai'iensis^ sp. n. X 50. 

16. SchisoporeUa niimt Busk. X 50. The two zocecia figured were near 

together hut not in the same row, and are placed 
together to .save space. A sac-like structure (,<?£?.) is 
shown at the base of each ovicell (oc.), but of tlie 
■numerous muscles in this sac only about half of 
those in focus are drawn. It seems that the ovum 
(or.) passes into this sac which is then ruptured {>,), 
and the ovum is pressed forward into the ovicell 
where it segments. The small oral glands are 
shown {gL). 


35. Notes on Albinism in the Oonimon Reedlmck {Cervi- 
capra arumiinum')^ and on the Habits and Geographical 
Distribution o£ Sharpe’s Steenbnck (Eaphieeros sharpef). 
By Major J. kStevensox-Hamiltox, C.M'.Z.S., Game- 
Warden of the Transvaal. 

[Received April 8, 1913 : Bead April 22, 1913.] 
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Albinimn in the Common /fe(5(76?.6c^ (Gervicapra arundiiium)* 

During the early weeks of 1911 a rumour reached me of three 
white' lieedbucks ' having been seen near the. south-western border 
of' the Sabi Game 'Eeserve. I gave, orders 'that ..'they, should, ^ be 
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kept -under observation so far ns possible, tboiigb the very In'oken 
and billy nature of that area rendered any close following of 
tlieir movements impracticable. 

A montli or two later a troop of bunting dogs {Lycaon picius) 
passed tbrough that part of tbe country and, it is believed, killed 
one of tbe animals, as only two were afterwards seen. I tlien 
made preparations for an expedition to capture tbe survivors, if 
possible, for tbe Pretoria Zoological Gardens, but almost imme- 
diately afterwards beard that they bad -wandered out of tlie 
Game Reserve and that tbe male bad been shot by some unknown 
person. Towards tbe end of 1911, tbe last survivor, a female, 
came back to tbe Reserve. Tbe Museum authorities having 
expressed a desire to obtain tbe skin, failing success in captuiing 
tbe animal alive, I proceeded to tbe ground. Under tbe circum- 
stances it seemed "that the capture would be very difficult, and 
that failure would almost certainly drive the animal out of tbe 
Reserve, where it "would be killed at once by natives or white 
men, and so be irretrievably lost. I therefore sliot it, and 
sent tbe skin, bones, and measurements to the Pretoria Museum, 
where it is now set up. 

The animal proved to be a female about two years old, and of 
a perfectly pure wliite colour tbrongbout. The muzzle and inside 
of the ears, membrane round the eyes, etc., were pinkish or ilesli- 
colour. 

The skin on tbe back of tbe ears wms scabl^y find unhealthy- 
looking. Eyelashes white. Pupils reddish black. Inner irides 
grey blue. Outer irides pearly with darker i-ays. White of eyes 
normal. Hoofs and lateral hoofs pale born colour, tbe former 
nearly white at bases. 

Measurements for a two year old animal al)out normal. 

Head and body 52 inches ; tail 7| ; fore girth 32. 

W^ben found she was running with an ordinary ram, and 
contained a perfectly formed male fcetus, which was noimal in 
all respects. I should be inclined to think, in view of the time 
Avbicb bad elapsed since tbe disappeaimice of the male albino, 
tlurtsbe bad been impregnated by the normal ram with wbieli slie 
was found ; but this is a point I cannot speak on with any certainty. 

It is worth recording that within a mile of the spot where I 
saw this animal, and in tbe midst of tbe comparatively small 
area where these Reedbiicks bad been l)orn a,nd bred, wjjs a 
village ill which lived an albino male native, bis liair nearly 
white, and bis eyes of almost tbe same curious light grey-blue 
shade as those of tbe Reedbnck. ISTative information states tliat 
albino children have been born before in tbe same village, and 
that white Reedbucks have also been seen in former years in the 
■district. , 

Some two months later (January 1912) a report came to band 
of another albino B-eedbuck at a point 60 or 70 miles north of 
where the female was secured. This animal was always noticed 
alone, and was repeatedly seen by passengers by the Selati train. 
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1 sent a ranger up to endeavour to capture it alive, but attempts 
were unsuccessful, owing to the mesh of our net being too large. 
It was seen close enough, however, to be recognized as a female, 
nearly pui‘e white and about one year old. After the unsuc- 
cessful attempts to capture her alive, she wa.s noticed at intervals 
for anotlier month ; but before another attempt could be made, 
slie disappeared, probably killed by wild dogs. 

These animals, which may have been born in 1909 in the first 
case and 1910 in the second, were found at a considerable distance 
noi'tli and south of one another, and the incidents almost certainly 
had no connection whatever, but both occurred within a few miles 
of or among the foothills of the Drakensberg Mountains, on the 
western border of the Reserve. In nearly eleven years^ careful 
observation of Reedbucks in the Reserve, these are the only 
cases of albinism that have been brought to my notice. 

Sharpe'8 Sieenhuch (Raphiceros sharpei). 

Bpiti-pite or Pltsi-pitsi of the Thonga tribes of the North- 
east Transvaal and neiglibouring Portuguese East Africa. 

Isigidam of the Swazis. 

Geographical Bistrilmtion . — The most northerly habitat of the 
species appears to be British Nyasaland, where it was discovered 
and recorded by Sir A. Sharpe. Thence it extends down through 
Mashonaland, possibly hugging the vicinity of the eastern hilly 
count ty, to the North-eastern Transvaal. It is there found all 
along the course of theLebomho Hills (but never in the Brakeiis- 
herg Mountains, sixty miles further west) as far as the Crocodile 
River at Koinati Poort. It becomes very numerous between the 
Limpopo and Letaba Rivers, and is there spread tlirougli broken 
ground to as much as thirty miles fi'om the Lebombo. South of 
the Olifaiits it becomes progressively scarcer, and is very rare 
indeed between the Sabi and Crocodile Rivers, It imppears, 
however, in Swaziland (Mr. R. T. Coryndon), and is found all 
along the border of that country and Portuguese East Africa on 
both sides of the Lebombo. Mr. Coryndon is of the opinion that 
it occurs also in Northern Zululand— -that is to say, as far as the 
end of the Lebombo Hills. . 

Whatever be the case in Nyasaland and Mashonaland, in the 
Transvaal and Swazihind it occurs only in one narrow strip com- 
prising the Lebombo Hills and their immediate surroundings. 

No antelope answering to the description seems to be reported 
from Natal or Northern Pondoland, and in the south of the latter 
we arrive at the extreme known northern limit of the Grysbuck 
(if, mdanotk), at Port St. John^s. 

The geographical distribution of Sharpe's Steenbnck, therefore^ 
eeems to be between 14® and 28° south latitude, and between 
about 31 1° and 33|° east longitude, the line of distribution 
following more or less the south-westerly trend of the coast, 
though at some ■ distance from it.;- 
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There seems to be a gap of 4° of latitude in which no sinall 
giizzled antelopes ai‘e found l)et\^'eell the most southerly liabitat 
of Sluirpe’s >Steenbuck and the most noitherly of tiie (ii'vsbiK^k 
(32° south). 

Bescript^mi, ---The animal found in the North-eastern I'rans- 
va,al hiis l)eeii described from specimens obtained l)y Mr. (Jrant 
(collector for Mr. Rudd). Females and immature iimles a/riv 
generaHy speaking, of a brigiitei* red coloui* tlian old males. 
The distriljiition and profuseness of. tlie white in the coats tends 
to vary in different specimens, and some show inoi'e tha.n otliers. 
Individuals display small jjatches of white hairs here and there 
on back or sides. 

In a lialf-grown female the da,rk liorseslioe mark on the crown 
was found to continue backwards in the form of a, narrowing dai-k 
])rown line as far as the centre of the back, wliere it suddenly 
broadened and then disappeared. In the same animal tiie face- 
markings wei‘e much more highly contrasted than in older 
specimens. 

Tbei*e are four nianmifn present in the females. 

I fancied that I detected a very slight thickeniiig of the tissues 
at the points where the lateral lioofs are found in other species. 

The horns of tlie males are very short and rather conical in 
shape. They seldom exceed an inch and a half in length, and 
I should imagine two inches to be about the maximum length. 

Mr. Belous has recorded shooting certain small grizzled animals 
in tlie Mashonalaiid Hills which possessed horns over three indies 
long, and this seems to point, perhaps, to an interesting variation 
of tlie type in that coimtry. 

Il&bits, etc, — Sharpe's Steenbuck is found either in patches of 
thick bush, whicli may be at a considerable distance from, any 
hilly country, or among the stones and boulders of the lesser 
ridges of the Leboinbo Hills and the thick covert sometimes 
growing at their bases (North-eastern Transvaal), In no case has 
it been noticed at any very great distance from water. In tlie bill- 
country it especially favours the rough boulders interspersed with 
mnk grass and bushes, crowning the ci'ests of long stony ridges 
which gradually merge into grassy slopes on either side. Its 
colour almost exactly matches the red tint of the Lebombo i'ocks, 
and consequently, when it chooses to lie close, it is a- most difficult 
creature to see. ■ , One or more individuals have a custom (,)f 
returning to the same spot to deposit them droppings, but tlie 
liabit is not a constant one. It feeds at night or in the very late 
fvenings and early mornings, and, except on dull days, always 
lies up for the daylight hours among boulders or long grass. 
In cloudy weather, especially in spring, when the grass is young 
and fresh, it may be observed quite late in the day feeding close 
to one of its refuges, moving slowly about, and lying down at 
frequent, intervals. In the ■stomachs examined, I have found 
about half the contents to consist of young grass and the rest of 
the small leaves of ground -shrubs. 
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When disturbed while lying up for the day, Sharpe’s Steenbiick 
usually springs up 30 or 40 yiirds away, and nmkes off a.t ontie. 
Occasionally, liowever, when well concealed, it lies very close, 
arid only gets up when approaclieil wdtliin a few yards. In no case 
that 1 have observed did it ever pause before going, resembling 
many otlier small buck and bares in this respect. It always goes 
at best pace for a, considerable distance, squatting again suddenly 
when it lias found suitable covert. Its gait is a scuttling run, and 
it never bounds like a Steenbiick or a Duiker. Nevertheless, its 
speed is considerable, and, in the rough country affected, it takes 
a very good dog to run down an adult of either sex. 

It is very solitary in habit, and even when a pair are put out 
of the same patch of bush, they seem generally to have been lying 
in different parts of it. Bush and rocks seem to be regarded 
equally as natural refuges, and in following up individuals I 
could not discover any preference for one over the other. Even 
in the heat of the day the shade of a large stone on a iiillside^ 
destitute of a blade of grass oi' a scrap of bush, is sometimes 
sufficient for the animal’s requirements. 

Most of the females appear to be in lamb (North-eastern Trans- 
vaal) in October and November, and I ima^gine the bulk of the 
young to be born in the early or mid summer months, though I 
should hesitate to affirm that they do not, like many other small 
buck, breed more or less all the year round. 

observation of appearance and habits in the field it would 
be impossible to recognize its kinship with the true Steenbiick. 
In habit it approximates much more closely to the Gi'ysbiick, for 
wdiieli it used often to be mistaken by hunters. The native 
(Thonga) name is or Pitsi-''pitsi for Sharpe’s Steenbiick, 

wdiile they call the Steenbiick Inginana^ and the Livingstone 
AxitBlo^e Inhl&ngmia. 

Mr, R. T. Goryndon, the Resident Oommissioiier of Swaziland, 
confirms these observations of the auimars habits in the Nortli- 
easteni Transvaal as being api>iicable to what he has liimself 
observed in Sivaziland, and gives the Swazi name for it as 
Isigukme^ for the Steenbuck Ingcina^ and for the Livingstone 
Antelope InMengana, The Zulus call the common Steenbuck 
Jqma. The natives therefore recognize, Judging as they do 
merely from habits and outward appearance, no affinity between 
the two species of Steenbuck. 

Sharpe’s Steenbuck is generally spoken of by Oolonists in South 
Africa as Grysbuck ” or Grys Steenbuck,” and in this Province 
it received its proper title for the first time in the Game Laws 
of 1912. 
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EXHIBITIOMS AMD NOTICES. 

April 8, 1913. 

Sir J’oHN llot^E Bradford, K.O.M.G., I). Be., 

Yiee- President, in the Cirur. 

Th e Becretary read the following report on the additions that 
been made to the Society’s Menagerie dining tlie month of 
March, 1913 

The nomber of registered additions to the Society’s Menagerie 
during the month of March last was 133. Of these 45 were 
^'vcquii'ed hy presentation, 58 by purchase, 11 were recei\’ed on 
deposit, 6 in exchange, and 13 were born in the Gardens. 

The number of departures during the same period, by deatlss 
and removals, was 167. 

Amongst tlie additions Kspecial attention may l^e directed to : — 

1 Kandt’s Cercopitheque {CercG 2 nthecm kandti), from Lake 
Kivu, new to the Collection, deposited on March 7th. 

2 Canadian Porcupines {Erithizon chrsatus), from Noitdi 
America, presented by W. O. Danckwerts, Esq., K.C., F.Z.S., 
Oil March 1 9th . 

1 Kordofan (xii'affe {Gira^a Camelopardalis antiqaoram.) cG 
born in the Menagerie on March 13th. 

1 Greenland Falcon {Illerofalco candicaas), ea,ptnred in ]\lid- 
Atlantic, and presented by Lt.-Col. F. B. Drage, E.II.G., and 
the Hon. Jolin Hubert Ward, C.Y.O., on March 30th. 

2 Purple Kaleege Phea-sants {Gemiceus horsfiddi), from the 
HiniMayas, presented by the Marquess of Tavistoek, F.Z.S,, on 
March 3rd. 

2 lveyssei*’s Cassowaries {Casuarius heysseri)^ from German 
Mew Guinea-, received on ileposit in immature plumage last 
Septenil:)er, but identified as new to the Collection on Maixdi 
12tin ' 

4 Baiiiled Trichogaster {Tficlwgaster Imlia, new 

to the Collection, purchased on March 14th. 

1 Oentral-African Mud-fish [Protopterus (.etlikyn from 
TTgaiida, new to the Collection, presented by 0. W. Mhxxlhouse, 
Esq., on M'a.reii 1st. 

2 Gibbons Bcorpions {Buthus gihbosifs), from Bardis, Asia, Minor, 
new to the Collection, presented by Miss Flora Itiissell on 
March, 11th, 


Mr. PI. J. Elwes, F.R.B,, F.Z.B., exhibited tlie liead of an 
Asiatic Wapiti (text- figs. 83 (k 84), remai‘kahle foi* tlie outward 
•extension of the bay or hez tines, and .made the following 
rema.i'ks : — 

“ The antlers I exhibit were bought in Moscow on my return 
'fro.m Formosa in May 1912 of Mr. Lorenz, who informe<l me that 
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they had come direct from the Sajansk Mountains, east of tlie 
Upper Yeriesei River. The only original account I know of the 
Deer of this region, though no doubt more recent information 
exists in Russian, is by Radde in fReisen ini Biiden von Ost- 
Bibirien/ St. Petersburg 1862, vol. i. p. 284. Radde considered 
tiie species to be 0. elapims, and says that it was found up to 

Text-fig. 83. 


I 

i 




yisk Mountains, 


and above treedevel on the bayans 
Mountains, frequenting the thickej 
Anmr, hut wandering in summer 
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Mountains. 


■)fel, and Gliing 
d . islands, on , t 
a as the glac: 
of tlie, Sayan 







MR. R. H. BTJRNE ON MALFORMED ANTLERS. 


545 


‘'He gives tlie rutting cry^ as imitated by the native iuiiiters 
Avith a liollow stem of Calimce daurica, as follows, wliicli seems to 
me to have some resemblance to that of the American Wapiti : — 



“In a paper read by me at the Limiean Society on Dec. 15, 
1898'^', I spoke of some hoims from the Yenesei Yalley in the 
St. Petersburg Museum, which I thought had more resemblance 
to those of Cenncs ela 2 )hus^ having a distinct cup or croAvn 
of 6 or 7 tines brand ling from the same point on the beam, as 
sometimes seen in old European specimens of C. ekq^hiiSj but 
never, so far as I know, in any other Asiatic form of Y^apiti. 
But I hawe not been able to examine them recently; and the 
liorns shown to-night belong, without doubt, to a race of the 
Asiatic WYpiti known as eiistephanus Blanford, which name I 
think preferable to fj, canadensis^ var. siherica Beveitzoff, though 
the latter lias priority. But until the races of Asiatic Wapiti 
are better known, 1 think it is premature to name them definitely, 
{iml it cannot be done without careful examination of specimens 
in the St. Petersburg Maseiim, 

“ The bez or bay antlers in my specimen (text-fig,. 83) are 
clearly abnormal in their position. The development of the back 
tines, though clearly of Wapiti type, is also poorT 


April 22, 1913. 

E. T, Yewton, Esq., F.R.S., in the Chair. 

Mr. Pv. H. Burne, M.A., .F.Z.S., exhibited tAVo pairs of 
maifornied antlers of an Axis Deer (Oervus cvifs), lately presented 
to the Museum of the Royal College of Surgeons by Capt. Stanley 
S. Flower, F.Z.S. The deer was born in the Giza Zoological Gardens 
in 1899, the malformed antlers being shed in 1 905 and 1906. The 
second pair shoAAmd a common malformation, i, e. duplicity of the 
brow tine, but the first pair suggested rather an injury during 
growth than a congenital malformation. At a similar point in 
each antler the beam abruptly bent iuA'vards upoii' itself at 
very acute angle. The' ■apical tines also Avere stunted, probably 
owing to an interference, with the. blood -supply brought about, by 
the, sharp bend in the beam, 

* Journ. Linn. Soc., 2ool. xsvii. p. 23. 
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Mi\ E. Ch Boulenger, F.Z.S., Caratoi' of Eeptiles, exliibited a 
luimber of living specimens of the Leaf-Insect {l%yllinvi eruri- 
folium)^ presented to the Society b}’' Dr. Alfred Eiissell, which 
"imxl been reared from eggs laid in captivity, and which showed 
various stag'es of development. 


May 6, 1913. 

Dr. Henrv Woodward, F.E.B., Yice-President, 
in tile Chair. 

Mr. E. G. Boulenger, F.Z.B., Curator of Eeptiles, exhibited a 
living inelanistic specimen of the Green Lizard {Laceria inridis) 
recently received from Dalmatia. 


A new Species of Golden Mole A 

Dr. E. Broom, C.M.Z.S., exhibited an example of a new species 
of Golden Mole from the Transvaal, of which lie gave the following 
jiccount ; — 

For a couple of years I have known that a specie.s of Golden 
Mole occuri'ed near Johannesburg in the Transvaal, Init imtil a 
few weeks ago the only specimen I had seen was a badly stufletl 
skin wdthout the skull. Eecently I found that two specimens 
had been ploughed out on the farm Vischkuil, near Springs, and 
had been skinned by a native. Fortunately tiie complete carcase 
of one was still to be had, and most of the skin. On examining 
the skull I found to my great surprise that the Mole is not a 
typical CImjsocIdoris, hut belongs to the subgenus JknmUscm\ 
hitherto only knowm from Eatal and Eastexii Cape Colony. Tlie 
.species is a near ally of Jiematiscvs riUosns Smith, one of the 
least laiown South African forms. 

“Bo few specimens of i?. vUlosus are known that we do not at. 
present know the degree of variability of the specie s, and thus 
cannot be quite sure whetlier tlie few specimens at present placed 
under tliat specific name really all belong to one species. The 
type specimen described by Bmith is in the British M visi um. It 
is nearly full grown, and is stated to have come fiom Natal, The 
underfur is of very fine texture, and of a slaty-gi-ey colour. 
The long hairs, wl)icii are comparatively few in niimliei^, laive the* 
outer, fiattened portion 10 to 15 mm. in length and of a pale 
gi^eyish-brown tint, rather darker towards tlie tips. Tlie fewness 
of tiie bristly hairs and their length give the fur a rougli harsh 
feeling. ' '' 

[Tlie complete account of tills new species appears Iiere; but since tlie name 
and a preliminary diagnosis were published in the ‘Abstract/ it is distinguished by 
being underlined.—EDixoK.] 
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^'The skull of Smifcli’s type is well figured by Dobson, and 
tliough barely mature is sufficiently near full size for purposes of 
eoiuparisou. 

Dobson described and figured a second specimen wliicli lie 
lieiieved to be Chrysoohloris villosctj but he recognised differences 
wliicii be thought might be specific. When working at the 
Golden Moles some years ago, I thought it well to keep the 
varieties of B, viUosus under the one species, though I called 
attention to the fact of one of the specimens in the Maritzbiirg 
Museum having a dark slaty, almost black f in*. The specimens 
are so few in number — there being, so far as I am aware, only 
five skins in the museums of the world — tiiat one hesitates to split 
up the Natal supposed B. tnUosus specimens into two species, but 
it seems likely that when more s|)ecimens are obtained at least 
two subspecies and possibly even species will be recognised. 

Whatever be the case with the Natal specimens, there is no 
doubt that the present Transvaal specimen is not Smitlds fJhryso- 
chloris TiUosa, and almost as certainly it is not the same as 
Dobson's type. 

The Transvaal specimen, for which I propose the name 

Bematiscus traxsvaalensis, 

Abstract P. Z. S. 1915, p. 25 (May 13), 

has a thick soft fur very unlike that of Smith's B, villosus. The 
underfur is iimdi shorter and less woolly, and the terminal 
fiatteiied portion of the hair is less bristly and very much shorter, 
being only about 7 or 8 mm. in length, insteaxl of 10 to 15 mni. as 
ill B, villosus. The terminal portion of the hair is a rich reddish- 
brown, becoming very dark towards the tip. The whole dorsal 
side of the animal has thus a reddish-brown tint. On the 
abdominal surface the reddish tinge has almost disappeared and 
the fur has a slaty tint. The fur from the sides of the head 
and nose has been destroyed. 

‘‘The claws of the manus oi B, trcmsmalensls measure: 
1st, 3*7 mm.; 2nd, 16*5; 3rd, 10; 4th, 1*5. The hind foot 
measures 16 inm., and the length of the body is about 155 min. 
The type is a female, 

“The skull difiers from that of B, viUosus in a number of 
characters. The luige crest which rises up from the zygomatic 
arch, is even better developed than in 7i. trevelycm% and a plane laid 
across the tops of the crests is 2 mm. above the cranial walk In 
/i. mllostis tlie crests pass forwands and outwards, and at a distance 
of 7 mm. in front of the top of the occiput are 10*5 mm, apart 
ill Smith’s type. In Dobsoffs type they are TO mm. apart. In, 
B, ircmsvaale7isis the crest runs forward foi* some distance .nearly 
parallel, and at a point 7 mm. in front of the occiput are only 
6*5 mm. apart. Another important point in the skull is the very 
much larger temporal bulla. In B, mllosiis the bulla is about 
7 mm.' in diameter, in B. transvaalensis it is 10 mm. in diameter. 
pROC. ZooL* SoG.— 19135 No, XXXTII.. ' 37 ' , 
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The following skull ineasureineiits (in nnlliineta;es) indicate 
the slight differences in size : — 

JjiMigth. Breadth. Meiglit. Dental Series. 

Smitlf 8 type ' oS 20'5 '15*5' 13'e5 

Dobsoids specimen 34 22 17 13 

IL trmiBvacdensis 34*5 23*5 17*5 14*5 

The teeth in the specimen of Ik trcmsv(mUnsis are in front 
partly tlie milk and partly the permanent set. The lat tipper 
premolar has no internal cusp. The molars are apprecialdy larger 
than in B, mllosus. In B, villosus the 2nd molar measures 2 mm. 
in width, ; in B. trcmsvacdsnsu it measures 2*5 mm , ; and there 
is an even greater difference in the size of the last molar. 

The type 1ms been deposited in the British Museum.’^' 

Dr. Beoom also exhibited an adult female of the large S. Afrie^tn 
.Lizard, Zonurus giganteiis, with two newly-born young (PL 
LXXIV.), and three adult male specimens of tlie allied species 
Fseudocordylus microhpklot'm. 

He gave the following particulars of Zonurus giganteus : — ■ 

The mother was given to me by Mr. F. Fitzsimons, F.Z.8., 
of the Port Elizabetli Museum. On opening tlie box containing 
the specimen on arrival in London it was found that two young 
had been born on the voyage. The young differ in appearance 
very considerably from the mother, being mucli more brightly 
coloured. Young specimens in the British Museum collection 
are described by Mr. G. A. Boulanger as “light yellowish, 
marbled and cross-barred with blackish brown ; the spines not at 
all developed, and all the scales more strongly imbricate.” 

These young also show the marked imbrication of the scales 
which is largely due to their having no supportmg dermal ossi- 
fication. This gives the tail especially a very different appearance 
from that of the adult. The colour may be described as yellowish, 
with, on the back, irregular cross-bands of black. The top of tlie 
liead is blackish, but in most of the antorbital region the yello wish 
colour y)reclominates. Thescales round the eye are mostly Ijright 
yellow^, but there is a black spot on the upper eyelid and a less 
distinct one on the low^er. The 4tli low*er labial has a large l)]{iek 
mark, and a black luark extends above this on tli© upper jaw^ to 
the eye. The scales above the tympanum are yelk:nv. On tlie 
back the light bands, especially towards the lower half, become 
very distinctly reddish, and on the tail about half the scales are rt 
light brick-red. :■ The; legs' are' irregularly banded yellow '.ami 
black, and tbe front of the body is pale straw-coloured except tlie 
neck,, which 'ha,S' a, number .of large black spots.. ' The ' 3 U)uiig 
measure' about 5 inches 'in length. ' Mr. E. G. 'Boulenger assures 
me that the yoxing are feeding satisfactorily and look lively.” 
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PAPEES. 

36. Coiitributioiis to the' Anatomy and Systematic Arrange- 
ment of the CestoiJea.' By Fkank E. Beddard, M.A., 
D.Sc., F.R.S., F.Z.S., Prosector to the Society. 

[Received April 8, 1912 : Read May 6, 1913.] 

(Text*iignres 85-94.) 

X. Ok Two Species op Tapeworms from Genetta doxgolaxa. 


Ikdex. 

Eipi/luluim dongoUiise, sp. ii. 519 

JJijjIopj/Udkim, gen. nov 569 

1>. genettm^ sp. ii 559 


All exainmation of the small intestine of a Dongolaii XrJeiiet 
{Genetta dongolcina) yielded about a dozen small tapeworms and 
the hinder part of the body of a larger ivorni. The latter I have 
not studied ; the former belong to two species which are desei*ibed 
in the present paper. Inasmuch as the Genet, winch died in 
Xovember of last year, had been about four years in the GardenSj 
it is uncertain wdiether the parasites are to be I'egarded as indi- 
genous to Africa or had been acquired in captivity. From this 
particular variety of the Genet I believe that no tapeworms have 
been recorded ; but from allied forms species of Oestocles are 
known, v. Linstow, in his ‘ Compendium der Helminth ologie,’ ^ 
mentions three from Viverra geneUa/ viz. JlesocestrAdes mnhigtms^ 
Y a illaiit t, la ‘platydera and T, geneitw, both of G ervais J . The 

la tter, as I point out later, may be identical ^\dth my I) Ipj/lkllimi, 
Tamia platijdera seems § to have no i-ostellar hooks, and may 
([uite possibly be an Anoplocephalid. I refer later to other species 
f rom Genets in my description of Dipylklmm dongolense, 

(1) Bipylidium doRgolense, sp, 11 . 

There ■were altogether five specimens of this species, all of 
which I have cai'efully examined either e,ntii*e or cut into series 
of transvai'se 'and longitudinal sections. The largest specimen, 
after preservation in alcohol, measures just 5 mm. in length 
■ami, 1 mm. in breadth ^at ■ the-, broadest- part.- During' life 
individuals- leached a length -.of - .6 mm. The accoinpaiiying: 
illustration (text-fig. 85) represents the individual referred -, to as, 
the. - largest." „ The, scolex is not sharply ■marked oft*' from' the" 
ensuing neck,, which is , very ' shoxX and -soon passes ' into '--.tiie' 

- , ' Ha-iniover, 187By p. 37. . 

t Comptcs Rend. Soc. Biol. Pabs, 18G3j p, 48. 
t Mem. Ac. Bci.'Montpellierj .1847.., ','■ 

§ Cf. Riesing, Syst> Helminthuiii, i. p. 519. 
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strobilti, Tiie neck is a,t once wider than the scolex. Tlie pro- 
truded I'ostelliirn has sever;il rows of the usual minute tliorn-li'iie 
s|)iiies clrxracteristic of the gemis Dlpj/lidimn. .. Tlie rostellirin lias 
a three-pointed appearance, wliieh will lie obvious from the 
drawing, the naiTowest part being the a.];>ex. 


Text-fig. - 85. 


r. 



Dipi/Udium donqolense. 

View of entire worm, magiiited. 
p. Extruded cirrus, r. .Hostelliun. 


I'believe that there are four: rows of vspines upon the rostelliiim 
'Tlie four suckers are not very large. ■ The 'shape of the terminal 
'segment : of ' the body. seems to me to 'prove that tlie specimen 
which 1 here figure is a complete individual with no posterior 
.■segments' 'Shecl. ; It, '■will be noticed . that the proglottids , 'are 
,.110'wdiere, longer* than ■broa.d, and that they overlap, 'laterally... The 
B'egmentatio'ii.' of ,this'. species is thus very, different from, that of 
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the type species of tlie genus, ’I)ipi/lidmm. cmimui/i. An in- 
spection of the figure will render a description of tlie 

proglottids of the present species unnecessary ; it will be noticed 
that their number is small, not more than 28, In another 
specimen I only found 22. In this example (or in one very like 
it) the last nine segments ])ecame sirklenly very much more 
elongate, and were three to four times as long as broad. In 
transverse sections the body shows an elliptical form pointed at 
the two ends laterallj" and nearly as deep as wide. 

The general structure of the body shoves certain differences in 
tlie less mature and more mature segments, which do not appear 
to me to lie altogether due to the greater tension in the latter. 
The specimen which I vselected for examination by means of 
transverse sections was much like that of wdiich I give an entire 
view in text-fig. 85. But in the posterior segments, though 
short, the sexual organs were well developed, and there Avei'e 
ripe ova ] 3 dng in cavities (of winch a full description will 
be given later). In these transverse sections the cuticle is 
very thick and the layer of subcuticular cells veiy conspicuous 
and deeply stained; they have the usual fiask-shaped form 
■and lie in a dense layer, being closely adpressed. Their tliimier 
outer ends are in contact with tlie cuticle above them. Upon 
this la-yer follows a layer of lax tissue, a.nd then a strong 
longitudinal layer of muscular fibres, wliieh are themselves 
-sepai'ated from the medulla hy a thinner laj^er of transverse 
muscular fibres. These fibres are associated together in bundles 
•of three or four fibres, which are very stout ; there appear to be 
also a. few fibres to the outside, whicli are not associated in 
bundles but implanted singl\'. In longitudinal sections it is 
rather easier to count the number of fibres wdiiich lie in a single 
radial row of this longitudinal layer, and I find that there are not 
more than five or six. Here and there between the bundles are 
parenchymal cells wdiose deep staining as contrasted with that 
of the muscular fibres emphasizes their existence. In sagittal 
sections the subcuticular layer is also obvious in the more anterior 
proglottids. I have not been able to get any transverse sections 
■of the more elongated posterior proglottids (owing to the limita- 
tion of my material) ; but in longitudinal (sagittal) sections I 
-could find no trace whatever of elongated flask-shaped subcuticular 
•cells. The general cortical parenchyma reaches absolutely up to 
the (here) very thin cuticle. There are, I. think, only two possible 
explanations of this appearance of vanished subcuticular cells. 
First, that they have altered their form owing to the pulling 
•out of the segment, and have become broader and round like the 
cells which secrete the calcareous bodies ; or secondly, that they 
are really absent from this region of the body. It is cleax’ from 
the observations of Lonnberg that the subeuticula varies among 
tapeworms. ■ ,Tt' is, for' example,, in Tetrmdiymhus , Mrabothrim * 

; . ^ “ Aiiatomisclie 'S'tiidien .titer. SbiuKliiiaviseke.Cestoden.j” Iv. Sveask, ..A.k, Uatidl. 
'■xriv. |)1. i.'%s. 0, 11. 
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a layer two or three cells deep, of which tlie outer ones jire close 
to the cuticle. On tlie otlier hand, in IHychohotlirmmi helones the- 
more scanty subcuticula, lies in the parenchyma some w’ay below 
the cuticle. I find on a. re-examinatioii of sections of llymcotamia 
liy^'cieis that tiie siibciiticiila occurs in patches on tlie mature* 
segments, and seems, therefore, to be in course of disappearance. 
It is, moreover, mentioned by Gough t that in Stilesia the sub- 
ciiticiilar hiyer is not to be found in “older portions of the strobila 
ill segments wdiere tlie paruterine organ is fully developed.’' 
Gough holds that this absence of tlie subcnticida in mature 
segments is a secondary character. The state of aiiairs seems to- 
bear out the suggestion tha.t in my l)iyiylidiimi tlie suliciiticula 
has actually disappeared in the inature segments. 

The tQQtes occupy all the available space in tlie proglottids, and 
are thus mainly between and posteiior to the ovaries. In the 
more elongated and riper proglottids tlie testes are only one row 
deep and not more tbaii (5--9 (according to the lengtli of tlie>^ 
segment) in a single row; tliey are thus evidently not so 
numerous as in some species. 

Tlie two generatwe orifices lie one on eacli side of the body not 
far from the anterior boiimla.ry of the proglottids. Tlie cirrus-sac 
is in front of the vagina, and, as is shown in sagittal sections, in 
the same straight line with it, being neither dorsal nor ventraL 
The ciiTUs-sac has very definite, rather thick muscular walls,, 
which are even quite obvious when the sac is dilated in mature 
segments, though not so thick in appearance. The cirrus is long 
and niucli coiled within the cirrus-sac. The sperm-duct is silso 
much coiled, and the two sperm-duct coils very nearly come into 
contact in the middle of the segment. 

The ovaries oi this BipyUdimn are, as a rule, cleaidy two in each 
proglottid lying rather laterally and anteriorly* They are, in fact, 
like those of otlier species, such as Z>. zschohhei of ITungerbuhler,. 
as to their position in the proglottid. But I do not find in cases, 
wdiich I have particularly examined that there is an absolutely 
complete separation between the two ovaries of a given proglottid. 
In this tnatiter I refer to rather anterior proglottids w^hich are* 
not elongated and stufied with ripe eggs containing embryos. 
However, in other pi'oglottids I found a distinct separation betAveeii 
the two ovaries, the fact being that they approacli very near to 
each other in tlie middle line of the segment. Tliere is, liowever, 
no doubt about the entire separation of the vitelline glands, each 
of which lies behind the ovary of which it is an adjunct. Thc'r 
ovaries occupy a good deal of the space in the shoi*t proglottids 
where they occur when full sized. They are posterior to the coils 
of the rm deferens, but reach very nearly to the posterior end,, 
where the testes occur ; the testes also occupy the available space 
between them. . 

The receptacukim semmis penetrates the middle of the ovaiy 

For species, see P. Z.S. 1912, p. 693. 
t “A Monograph of the . . . . AviteUmsed' Q, J. M. S. IvL 1911, p. 34)5. 
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and is greatly swollen so as to be almost splierical in tills region. 
It is several times the diameter of the vagina. 

The itteriis in the genus Dvpylidium is tlms described by B-aii- 
soiii in his definition of the genus ^ “ Uterus at first reticular, 

later breaking up into egg capsules, each containing one or more 



Dipj^Udiiim donyolense, 

A completely" mature proglottid seen i« sagittal section, 
w. hongitudiual muscles, o. Ripe embryos, each in a separate cavity. 
t* Remains of testes. 

eggs.'V .jN'early the same definition, 'but not quite so ' explicit, is 
given by Fiihrmann tr who' writes : — ‘^'Der' Uterus lost ach'.in 

# it of N- ' Amarican Birds/’ Bull. U.S. Nat. Mus. no. 69/ 1909. 

f “ Cestodeu deiv¥6gel/' Zool. Jabrb. Suppl. vol. X. 1908. 
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eiiizeliie ein oder iiiehrere Eier einscldiesseTule Bilekchen auf.” 
llie.se definition.s are, as I presume, cliieflj ba.sed the rnaiiy 

observations made upon the best-known .species of the genn.s, 
viz. ccmhiimn (^Tcmia mhcnmerlna^ molt, iiiiet.), 

of which they are a correct re.statemeot. .ibit Fiiliriiiaiin lia.s 
himself descri.berl in. an Avian JMjri/lldhini a .sei,‘ies of vsiiuioiis 
uterine tubes pi'eceding a series of egg-cap,sii]e.s each containing a 
single egg. Furtliermoi-e, altliongl .1 lie gives no details, I)ia,ma,re t 
asserts that the development of the uterus in other species is as 
ill D. ecmmum. 

Text-bg. 87. 



o. 


Dipylidhini dongolmm. 

A portion of the section represented in text.fig. 86, more liigldy nnignified 
to illustrate the absence of a special lining membrane to tlie egg-holding spaces. 

Lettering as in tax t-%. 86. 

Ill the species of which the present paper is an a.ccouiit I can 
find BO confirmation of Biamare’s statement concerning the de- 
velopment of the uterus, though his figure.s of the completely 
mature uterus of Z). trinchesii and D. pasqualU agree very closely 
with what I have seen in mature proglottids of I), dongolemse (seB 
text-fig. 86)* 111 the largest specimen which I have Ij'een able to 
examine, in which the last nine proglottids were elongated, it wans 
only the last tivo wdiich agreed really closely with the figures given 
by Bianiare and Just referred to. In these alone the enibryo.s were 
contained each in its own separate compa-rtment, which it did not 
by any means fill. I lay particular stress upon theiaet that they 

* Taeiiien der Raiibvogol,” CB, Balct. a. Pams. xli. 1906. 
t “h Napoli (2) vi. 1894 
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'were embryos, since in Diania're’s figures tliey are eleai‘];v eggs 
which have not yet segmented to form embryos. In Bipi/lidium 
eanimim (as I suppose), an example of which I have studied from 
the Asiatic Jackal, the separate chanibei's of the mature iitenis 
were very plainly lined with a cellular layer. I may observe of 
this BipplkUiim incidentally that the number of em]:)ryos in a 
given chamber was very much greater tlian wliat is figured in 
that species by Diamare, who only represents 3 -7. I found quite 
30 or more. 


Text-fig. 88. 

^p- 



Dipijilidlum eauimm, 

A p«>rtiou of utmis in a mature proglottid. 
ep. Epitlielial liaiiig of uterine cavities. O. Embryos. 


In Bipylidmm dongolense there was not, so far as I could see, 
any special lining membrane to the small chambers whicdi lodged, 
each of them, a developing embryo. It muII be observed in the 
text-figure (text-fig. 87) which illustrates the mature uterus 
of the present species, that the appearances presented ai-e con- 
aistent with the view that the cliambers which contain the eggs 
are merely interstices in the general medullary network. Their 
walls are perfectly continuous with the medullary tissue lying to 
the inside of the longitudinal muscles and forming the peripheml 
layer' of, the medulla. ■ Though’ The walls ,,, of Ilie cavities ' often 
contain imbedded in them ciwded nuclei, it must be borne in 
mind that; the peripheral 'layer of the '.medulla ^is also ''crowded 
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Avitli quite siiiiihir nuclei. Fiirtbermove, the nuclei (see text-fig. 
87j p. 554) do not give the impression that they line the cavities ; 
they belong' rather to the tissue of tlie walls : there are, moreover, 
often considerable tra.ets without any nuclei at all, a.s is often 
tlie ease with the medullary tissue of tapeworms. This is, of 
course, oppose*! to tlie idea of a, lining membrane. 

Text-fjg. 89. 



iJif ylidimn dongolense. 

A portion of a section through a proglottid less mature tliaii that rejiresented 
in text-figs. 80 & 87. 

m. Longitudinal muscles, o. JGgg-holding spaces. 

All this contrasts greatly with the uterine sjraces of I), ccmimim 
(see text-fig, 88, p, 555), where there is invariably a close row 
of nuclei rvi til accompanying protoplasm actually lining the 
cavity and in which the nuclei of the medullary tissue are 
not numerous and, as a rule, difterent from those of the lining 
membrane. The medulla, in fact, forms a reticulum in the 
meshes of which lie the developing embryos ; there is not, 
at any rate in the fully mature ’stage, any uteims at all, A 



MAMMALIAN CESTOLES. 


55 T 


consideration of tlie disposition of the eggs in proglottid s ^interior 
to tlie two that have just been described ]>ears out this view. 
Ill the two progiottids anterior to the two terminal ones, the 
arrangement of the eggs, or rather developing embiyos, in the 
mecloiiary parenchyma was as follows : — The rneduilaiy region is 
not so entirely given up to these eggs as it is in tlie case of the 
last two segments that have been described above. In the two 
latter but slight traces are left of the testes ; in the less iiiatiire 
progiottids more testes are found. They have, however, conn 
menced to disappear, for in the progiottids antecedent to these the 
testes are more abundant and therefore take up more room. The 
space apparently thus left by the degeneration of the testes is 
occupied by the developing eggs. It is not, hoivever, a continuous 
cavity running from end to end of the proglottid (see text~%. 89). 
It is divided here and there by delicate trabeculas into compart- 
ments, each of which contains a considerable and varying iiuinber 
of developing embiyos Further forward still, the einbiyo-con- 
taining spaces are less conspicuous owing to the full development 
of the testes, which thus occupy more room. I can draw no line 
of demarcation between these cavities in which lie the developing 
embryos on the one hand, and spaces wliich lodge ova and form 
actually a part of the ovary on the other luiiid, in the more 
mature progiottids which have begun to become elongated. 
As already mentioned in describing the ovary of this species 
of Dipylidkmj the ovaries are mature or, at any rate, 
possess plenty of full-sized ova in progiottids which are not 
at all elongated and are, indeed, still broader than long. In 
tliese progiottids, however, there is no trace that I could jliid 
of a definite uterus, and nothing at all like the obvious retiforni 
uterus of not fully mature progiottids of i>. cammmi. However 
we may interpret the embryo-holding spaces of D. dongolense^ it 
is clear that they cannot arise in the same way that the egg- 
sacs of i). canimmi arise, i.e., by a breaking up of a continuous 
retiform uterus into a ntnnber of discontinuous sacs. 

'Wifch what, then, can we compare the spaces which surround 
the developing ova in this and other species of BipyUdhmi—-m 
fact, possibly in all with the exception of D. ccmimmi ? I do 
not tliink tiiat an}^ genus has been described as possessing an 
exactly similar mode of lodgment of the developing eggs. But 
there are nevertheless some comparisons to be made with other 
forms. 

The final stage shown in Bipylidmin dongolense, where the 
eggs are unifornily scattered through the medullary region, each in 
its own separate compartment, is suggestive of Oochoi'istim, with 
which genus DipylkVmm is usually considered to be properly 
associated. The comparison, however, can hardly be exact, since, 
as we have seen, this final stage is preceded by larger spaces con- 
taining each of them many developing embryos. It seems to 

* 111 one specimen I have also seen ova enclosed bj" tlirees and fours in cavities in 
the cortical But this seems exceptional. 
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Die that we must come to the conclusion that a growtli of the 
inedullaiy pai*encliymai between the individunJ eggs produces tiie 
final .result seen in the terminal and penultimate prog]otti<l of 
the specimen wliich I liave studied. It niiglit lie argued tliat 
this process is reall}^ comparable to tlie formation of pa.i’uteriiie 
oigaiLS wliich are growths of medullaiy tissue eiicapsiding tlie 
eggs thougli nitli histological change. In liave 

no histological cliange, but all the same enca.psiiling growths of 
pa,i*encliyma-. , . 

Ha.ving given an account of the structure of this Blpi/lidimn^ 
it rema.iiis to be decided whether it be a new species or identical 
with one of those already described. It is, as I tliink, hardly 
necessaiy to say much of ./>, camnitm, with wliich tliei’e can he no 
possibility of confusing the present species. The much greater 
size of that species and the foian of its utei*us at once distinguisli 
it from tliat wliicli is the subject of our present ciiininuiiication. 
It seems indeed to me tliat the genus i’e(.j[uii’es reidly 

division into two genera, — 1). eanin/iuti belonging to one, and all 
the otliei* species tlia.t a.re adequately known to the other. It is 
from tlie latter tliat it is not so easy to distinguish I), domjole/me 
of the ]>resent paper. If J). geneMm of Gervais and I), gervaid 
of Betti were not much larger species than mine, I should lm;ve 
lieen inclined to identify it with one or possilily botli of tlieni. 

J). eeldnorlupichoides (from Megalotis cerda) is much larger than 
my species, lias a much longer rostellum and a longer neck, 
i). trinchesii is a smaller species, hut still considerably larger 
than i), dongolense^ measuring 2*5 cm. ; it lias, however, a 
short rostellum, like that of my species; but it is to be 
distingiii.shed by the greater length of the mature segments, 
whicli do not oveidap, and the invariable inclusion of each ripe 
ovum in a separate compartment. Tliougb a i*eceptacidum 
seniinis is said to be present, it is hardly represented in the 
figure t. I), pcmpMdi% on the other hand, has an obvious reeep- 
taculum t, but it is a much larger species, L e, 200 mm. The 
uterus is as in the last, and therefore differs from that of i). doii- 
■goUnm; but it is to be noted tha.t the ripe ova extend into the 
cortical layer, as do the egg“-chainl)ers of i>, dongolense. Occurring 
as it does in the intestine of a clo.sely allied species, it miglit be 
expected that I)- germmii of Betti § would be more closely allied 
to D. dongolmse than the other species of J)ip}/lidimrh referred to. 
It is not, however, as it •would appear, any nearer in structure. 
For in this species, as in most othens, the ripe ova are figured as 
emhedded separately in the pairenchymur, without any previous 
inclusion in larger cavities. ■ It .is also rather laiger, being frorn 
1“,4 cm. in length. 

Kor can the present species be confused with D, zschohke/i jj. 

Ac. Set Moatpellier, 18'4f7.' 

t Diaimre, Toe. clif. pi. i. I Xoc. pi. i. 8. 

I gervaisiip Atti Soc. Lig. Sci, mt, vi., 1896. ' 

il Himgerbuhler, “Studien au Gryrocotjie/xiiid Cestoden/' Denksclir. Ges. Jena, 
xvL 1910, p. 616. 



MAMMALIAN CESTODES. 


5511 ^ 

For the la, tier readies a length of ' 120 mm., and the ripe pro- 
glottids may be four times as long as bi-oad. Moreover, tlie neck 
of i). zschohhei muss als sehr lang bezeiclmet werdeiid’ It 
appears also tl i at iiiy species has a much more pronounced 
I'eceptacuimu, which is mentioned by Hungerbiihler as existing 
in I), zschokkeij but is hardly indicated in his figure This 
species occurs in Cynictis imiicillata. Dipylklium triserlale of 
Liihe {dso appears to differ — a species which occurs in the African 
Civet cat t. For Liihe says of that species that the lipe eggs are 
imbedded singly in the parenchyma, and makes no mention of 
previously existing spaces, a state of affairs which I liave described 
ill my species. Moreover the genital pores of D. triserlale are 
further back than in my species, and it is larger in size. In 
I), triserlale, moreover, the proglottids are described by Liihe 
as being ‘Auigefahr quadratisch,” which I presume means that 
they do not overlap as in my species. 

A second species, monoophorwra ^ is also described ]>y 

Liihe from the same host, which only measures 10 ciii. in lengtli 
a nd therefore more nearly approaches the dimensions of D, donga-- 
lense of the present paper. But in this species, as ini), triserkde, 
the length of the ripe proglottids is much greater; and further- 
more, tlie two separate small I'ound ovaries (with the vagina to 
the outside of each) are not what I have seen in I), dongolmse, 

Diamare t has described, besides the well known i>. caummn^ 
/). Sonsino, two species named by himself, 

viz. I), trincfmii and i). pasqaalii (both from the common cat), 
and two doubtful species, which are D. (?) genettm Gervais and 
i). monticeUik 

Biplopylidium genettae, gen. et sp. n. 

I refer wliat I believe to be a new species of Tapeworm to the 
new genus Diploqrylidmm for reasons which I shall discuss aftei* 
setting forth the stiaicture of this worm. The intestine of the 
Dongolan Genet contained fewer specimens of this worm than of 
the/ Bipylidm'm which has been described above. Tliey were, 
howeveiv of about the same size, measuring up to 6 mm. or so 
in length, and consisting of about 28 segments at most. 

The accompanying drawing (text-fig. 90) represents an average 
sized example to which the above statements apply. The scolex 
is as broad as tlie bod}- which follows, and there is only a sliglit 
increase up to the end of the body. The worm has thus a sturdy 
form, and is so far much like the Dlpylklm'm whicli has just been 
described. It agrees with it, moreover, in thickness, the trans- 
verse sections being oval in outline and not much flattened from 
above downwards. The scolex is furnished with an armed rovS- 
telliim,, whicli is large in contrast to the comparatively .small 

^ ioc. cf A, pi. xix. fig:. 18* _ . , , _ \ 

“ Beitnigtv zur Helmiutlieiifiinua des . Berberei,'” BB, A'k. 'iviss, Berlin, 1898 

p. 626. 

i' “ II Oenere Dtpji/iitfwmP Atti E. Acc.' Ufapoli (2) vi. 1894-; 




560 BK. F. E. BEDBAIID ON 

suckers. These latter are unarmed and sliow no peculiarities of 
moment ; they face outwards and sligtitly forwards. Tlie liooks 
of tlie rostelliim are large and arranged in two rows, 17 to eatdi 
row. Tlieir shape and I'elativ’e size can bevmderstood from an in- 
spection of text-figure 91, which represents a longitudinal section 

Text-%. 90. 


,ye/Kf ke. 

Vmv of entire \voTiii, uiagnitied, 
i^. Kxtrutled cirri, r. Ilostellmiu 

tliroiigh the retracted rostelhim of this species. The rosteliiim is 
a' muscular one, but \?ith tew’er external layers of muscles than is 
■sometimes met with, wliich act as .protractors of .the rmteliar bulb, 
The -stout 'retractors (see .Text-fig... 91 }' .are .,of course contirnious 
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witli the longitudinal mnseular layer of tlie body, wliicli is poste- 
riorly not thick but quite evident. In comparing the present 
species with I)i^)i/lidiiim domjoUnse in the living state, I noted a 
diflereiice in the dispersion of the calcareous corpuscles. In both 
species they wei‘e abundant throughout the ];)ody generally ; but 
in the Diplajijjlklmm alone did 1 succeed in detecting any in 
the scolex. 


Text-ig, 91. 
H. 



IL Hooks* on rostL'llmn. aS'. Snckor. 

The testes of tins species are numerous in proportion to the 
size of tlie |)roglottid. , They are ripe in tlie , earlier seg- 
II lents, where the ova are not mature, hut still attached to the 
ovaries, In such segments the testes are closely crowded 
togethei* and till fill the availalde space of the proglottid from 
one,, end to the. other. They lie, however, within the ovaries,, 
thus occupying tlie middle of the proglottid. I counted up to 
,'tweIve ",or so. in a, single longitudinal row. ' The' drms-sm of 
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the worm is large and lias an olivious and thick miiseiih:t.r coat. 
A peculiarity alio lit this organ is that it does not lie in a straight 
line extending iinwirds from the point of opening on to tiio 
exterior, and thus at right angles to the long diiirneter of tlie 
proglotti«l, as is so nsiialiy tiie ease. Tha sac, on the other hand, 
often bends at riglit angles near to its external pore and passes 
backwards ; at other times it is more irregular in its foiding. 
Its large size is responsible for this folding, as the two cirrus-sacs 
of a given segment would meet in the iniddla line did tliey 
straight inwards from the external pore. The cirrus itself is a 
very "line tube upon the end of wliicli I could detect no spines ; 
it is coiled witiiin the cirrus. The sperniwlnet after emerging 
from the cirrus-sac forms a. coil which is anterior to tlie sac and 
near to the front of the segment. 

The vaffina of tiiis Oestode together with adjacent parts of tlie 
genital system is shown in text-fig. 92. The most remai'kable 
fact is that that tiifie opens anteriorly to the cirrus, a position 
whicli is made plain in the text-figure referred to. It would 
also appear from a study of a series of sagittal sections — which 
are the best in wdiick to study these particular i/elationshipB — 
that tlie vagina has not a separate orifice on to the exterior of 
the body. But the truth of this conclusion will be doubted after 
an inspection of text -fig. 92. For in tliat figure the vagina- 
seems to open separately, and of course anteriorly to the cirnis- 
sac. It maybe that this is at times the case; but it is also 
clear tliat in tracing the vagina in a series of sagittal sections the 
tube is lost sight of in the walls of theinale duct before the latter 
reaches the exterior. I believe that among the Tetracotylea tlie 
genus Tetrahothrmm is the only genus in whicli the female 
openings are in front of the male. It is true that in the Ichthyo- 
tienikhe generally, if not universally, there is an irregular alter- 
nation in these conditions, the female duct lying in one segment 
in front of and in another behind the male pore. But it is 
doubtful whether this family is to he safely referred to the 
TIeriiad®. The figure referred to (text-fig, 92 Cj shows tlie naiTow^ 
vagina lying in front of and parallel with the stouter cirrus-sac, 
the two forming in this i*egion a perfectly straight line, so that 
their relative positions is a matter of ease to aseertaiu. I foiuid 
the same relations in other series of sections besides that from 
which the text-figure referred to has been taken. Thus I a,ni 
able to state that there is not an alternation in the positions of 
the male and female openings, as in Ichthyotmnia. The vagina, 
is darkly stained and of small calibre in this tapeworm, the small 
bore of the tube bearing a relation to the fineness of the cirrus. 
Another remarkable circumstance is the nature of the recep- 
taculum seminis and less mature and more mature proglottids. 
In' text-figure 92'C the sle'iider vagina is seen'to open into a minute 
spherical chamber or dilatation and to issue from the opposite side 
-,m an equally slender tube, This chamber is, as I .'suppose, to'' be 
•'.compared: to; a receptaeulum seminis ; but jt 1ms i'ti this section 
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t-lie appeaiuiice of the mere beginning of such a cliaiiiber. There 
is no trace of sperm to be found in it, and it is so small that I 
have not been able to detect it in other sections of neighbouring 
'■-segments. The particular section to which attention has been 

Text-hg. 9*2. 


V'. 



Tlirt'e soctioiis thrungii tlie genenitive iv^iou of (fenettce. 

A* !:^ection to stow relations of vagina {$ ) and cirnis-sae {$ \ tlie lattei* lying 
l)elnnd the former. 

B. A transverse section tin-ough the receptaculum seminis and adjacent parts 

of the generative system. 

c*. Cirrus-sac. o. Vitelline gland. r.». Eeceptaculiim seminis. i\ Vagina. 
vit. Ovary. 

C. Transverse section showing iinmatiire receptaculinn seminis {r,s.) and 

anterior position of vagina (a.). 

c. Cirrus-sac. 

N*B. — There is an apjiearanee of a diverticulum of tlie cirrus pi’ohahly due to 
irregular staining. 

Pkoc. Zool. Soc,— 1913, No. XXXVIII. 
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called is of a proglottid filled with completely mature eggs^ 
enclosed in their sliell, and whicli have developed into eiubi*yos. 
It is rather reimirkable to find that the receptaculnm is so siiiall, 
and immature in a section whicli is otherwise quite I'ipe. For 
the receptacnliim does not suggest a reservoii* from wiiicli tlie 
contents have been recently expelled ; it distinctly suggests an 
incompletely developed receptaculnm. On the other hand, text- 
figure 92 B is from a section of which the maturity was less 
advanced. Tlie testes were fully ripe, and the ovaries quite 
developed ; but there wei'e no ova scattei-ed through the |:)aren- 
chjma at all. And if I liave missed any in the examination of 
the section, they must at most have been few. Yet in tins 
section, as wdll be seen from the drawing cited, the receptaculiiiii 
seminis is very large and quite distended witli abundant sperm. 
Hor can this difficulty be explained away on the assumption tha t 
one of the two vagiime in the fiilly-ripe proglottid was more 
mature than the other, and may have been the storehouse of the 
sperm after copulation. For I ascertained that the vaginas on 
both sides of the body were in an identical state of maturity. 

The ovaries in this species are distinctly double, and lie one on 
each side of the proglottids a little way behind the point of 
opening of the generative ducts. The ovary is in each case 
immediately followed by tlie viteUine gland. There seem to be no 
features of special interest about either the ovaries or the vitelline 
glands. On the other hand, the cavities lodging the ripe eggs a.re 
remarkable, and like those of but few other tapeworms that have 
been described. I do not give to these cavities the name of 
“uterus,” for it does not seem to me to be proved that they 
actually correspond to the uteims of such genera as Choanotcmiia, 
Hymenolejm^ etc. The spaces indeed to which I h ere refer are more 
comparable, as it appears to me, to those of the Dipylidium, which 
have already been described in the present paper, and to be rather 
lacun 80 in the medullary netw’ork than deliberate pre-existing 
ca,vities at first united to form a single cavity. I believe, indeed, 
that there is no such fragmentation here of a pre-existing uterus 
as, for example, I have lately described ^ in my genus Otiditmnm. 

For it is hard to believe that a uterus like that of so many 
tapeworms can exist in the present species. As already men- 
tioned, in the more anterior proglottids, wdiere the testes are 
fully ripe and the ovaries fully formed, there is no trace of any 
sac which might be considered to be a uterus. Nor, indeed, 
among the closely adpressed testes which occnpiy so much of the 
interior of these proglottids does it seem that room exists for 
the development of a uterus. In any case nothing obvious of 
the kind is visible. It is in riper proglottids whicli are more 
elongated in their form that the “ uterine ” spaces referred to are 
first visible. They lie (text-fig, 93) scattered among the testes, 

, (OUdimda) fvom tin {Mupodotis 

I'on)/’ F.Z.S. 1912, p. 194. ' 
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and are developed in the posterior i*egion of the proglottid 
only, but all the same occupy the greater part of such proglotticls. 
There is no regularity in the dispersal of these ca.vities, so far as 
I have been able to make out. They lie here and there, and are 
never crowded like the testes ; among them lie the remains of the 
testes in the most posterior segments, where the testes are most 
fully reduced. The cavities increase in size imri passu with the 
development of the embryos contained within them. In the more 
anterior part of the body the spaces are small and contain but a 
single egg or embryo just commencing to divide, which does not 
nearly fill the cavity. 

Text’fig. 93. 



Dijplopi/lidium 

A portion of a nearly ripo proglottid showing ova (e.) lying in spaces in 
the medulla. 

In the centre of the field is one ovum which has no cavity round it. 


Further hack the cavities are larger to accommodate the large 
embryo with its wide egg-shell. Nowhere is there anything of 
the nature of a lining membrane to these cavities. No nuclei 
are distinguishable a.s forming a layer immediately surrounding 
them, though the nuclei of the medullary parenchyma are, of 
course, to be found frequently in the neighbourhood of the 
limiting layer of the cavities ; but in these cases there is no 

38 * /, 



566 


Bil. F. E. BEDDARI) ON 


relation to be observed between these cells and tbe eggdiolding 
spaces. I liave never found more than a single embi-yo in one 
cav'ity ; if tliere are occasionally more, siicli instances niiist be 
rare. The accompanying drawing (text-iig. 94) shows a iiiim])er 
of the einbiyo-liolding spaces in a fully ripe pi’oglottid. lb. will 
be noticed that l:)etween the embiyo itself and tlie wall of the sac 
in which it lies is a. tumbled mass of a. membranous fippearance. 


Text-iig. 94. 



A portion of a more fully mature proglottid. Tim embryos are now suiToimded by 
a delicate often cmmpled membrane, and the spaces in which tliey lie are 
' larger. , . ■ ■ 

tS. bmbryo. m. Eggnneinbrane, a*. Cavity surrounding embryo. 

This is not all stained by the luematpxylin, which has ainply 
stained the embryo itself and the surrounding tissues of the 
medulla. The infeimice, tiereforep appear^^ to be that this 
membmnous inaterial is , in ■.reality the egg-shell, and is of 
A.,'nhitmous jmture* In, some' ■ cases'y'.it/'has' ,a ' more' regular 


MAMMALIAN CESTODES. 


567 


appearance, and seems to lie in concentric layers surroiiiidiiig the 
eiiibiyo ; in others this is not apparent, and it even simulates a 
retiform tissue in the laxity of its arrangement. 

The ultimate arrangement of the uterine spaces in this worm 
is, therefore, the same as we find in the species of iJipylidkmi 
that has just been described. But the two genera difier in the 
fact that this is preceded in Dip>ylidmm by another developmental 
stage not represented in Diplopylifliuin, In the latter we find 
the scattered cavities lying among the remains of the discharged 
testes, and as both a final and an initial stage. There is no inter- 
mediate condition that I have found where the ova are contained 
in huger cavities, which subsequently become reduced to chambers 
each containing a single egg such as is found in Dipylidium, 
The cavities in the two cases are, therefore, not exactly equiva- 
lent ; otherwise, as has been said, there is a close agreement 
between the two worms. In neither can any lining membrane 
be detected forming a wall to the egg-cavities. The actual size 
of the individual spaces is much the same, but in Dipylklmm 
they are more clovsely packed together. In formulating this 
difterence betw^een the two genera I rely upon what I have seen 
and not seen in sections. It would he unwise — because of 
the liegativity of my conclusions — to assert this fact in a more 
positive way by using it as part of the generic definition of 
Diplopn/Udmm. It is not only in Dipylklmm that we find a 
series of egg-holding spaces like those of Diplopylklmm, The 
same kind of arrangement occurs in Oocho)dstica, so named 
on account of the scattering of the mature ova through the 
parenchyma. But in tliis genus there is an obvious uterus which 
exists before the final scattering of the eggs. Moreover, when 
imbedded in the parenchyma, the appearance is as if the eggs 
were firmly imbedded in the homogeneous ground material of the 
medullary tissue and not received into cavities. The eggs, in 
fact, are immediately surrounded by solid tissue and not by the 
rest of a cavity. More like the disposition met with in Di^^y 
Iklmm and Diplopylklium is that which is to be seen in Mmio- 
pylidimn^ a genus to which the present genus, as I point out 
later, is probably related. But it should be remarked, first 
of all, that the absence or presence of a cavity round the singly 
imbedded ova is not a matter of great importance. For, as will 
be seen by an inspection of text-fig. 93, it happens occasionally 
in Diplopylklnmi that imbedded ova have no cavity round them. 
This may well be a preliminary state of afifairs, the subsequently 
appearing cavities being due to the gi’owth of the egg into the 
embryo. In this case there will be no doubt whatever that the 
egg-holding cavities of Diplop)ylidmm are totally different from 
those of Dipylidmm dongolense, since the latter are formed as 
subdivisions of an earlier larger cavity. 

In Monopylidi'imi the ova are in the same way scattered 
through the parenchyma in cavities which contain one, or in 
some cases more than one, ovum. It is evident, however, from 
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the definition of this genus l>y Eansom tlnit lie regainls these 
spaces as disjected portions of a pre-existing uterus, it seems 
clear, from the illustrations given by Mola t, that the egg-holding 
cavities are not lined by cells in Tmnia marchall (a species wliich 
Fuhiinann refers to the genus and in tliis fact 

we find an agreement with the two tapeworms described in tlie 
present paper. A very remarkable condition is desciibed and 
figured by Euhrinann + in Moiiojyylid/imn rosteUatnm. In this 
species the eggs are scattered singly through the medullary region, 
and each egg fits closely into a hexagonal mass of delicate tissue, 
which itself fits equally closely into the nieduilary parenchyma, 
leaving no gaps or spaces anywhere. It seems to me to be just 
possible that this parenchyma vacuolaire ’’ wliicli immediately 
surrounds the egg maj^ be simply the outer egg shell, which 
I have myself observed in DlfplopylUlmm^ when crumpled, to 
present quite the appearance of a retiform tissue. It is finally 
to be noted that the disposition of the mature ova in Dvplo- 
pylidium is perhaps also to be compared to the scattering of the 
eggs in Inemvicaj^sifer capeiisis § before the inclusion of these in 
the parenchymal organs. But it must always be borne in mind 
th<at in the case of JJiplopylMvuni^ Ooclmnsiica^ and Monopylulmm^ 
completely mature proglottids may not }"et hfxve been seen. A 
final stage may be the forma.tion of paruterine organs, though 
this does not seem to be very likely. 

"We may characterise this new form as follows : — Size small, up 
to 6 mm. ; number of segments up to 28. Scolex with retractile 
muscular rostellum armed with two rows of hooks, 17 in each 
row. Suckers unarmed. Isfeck short ; posteiior proglottids two 
or three times as long as broad. They do not project posteriorly 
or overlap. Geneiutive orifices lateral and paired in each pro- 
glottid, opening a.t or rather in front of the middle of the 
proglottid. The ducts pass between the longitudinal water- 
vascular tubes. The female orifice is .situated in front of the 
male. The water- vascular tubes are two on each side, the dorsal 
being of narrower calibre; they are placed one above the other. 
A longitudinal muscular layer, only a few fibres thick, separates 
the cortical and medullary regions. The testes a, re numei*ous and 
large, filling up all the proglottid not occupied by other parts of 
the generative system ; testes disappear in posterior proglottids 
when egg-chambers appear. The cirrus-sac is large, with m iiscular 
walls, not lying in one straight line, but bent backwards in rela- 
tion to the fact that there are two in each proglottid. The ciiTus 
is very slender and coiled within its cirrus-sac. The sperm-duet 
is coiled and lies on each side in front of cirrus-sac. Ovaries 
distinctly paired in each proglottid, lying laterally behind the 

* “ The Tseaioid Cestod.es of NT. American Birds,” Bull, XJ-S. iSfat Mus. no. 60, 
1909, p. 76 X]tei*us Weaks down into egg-capsules.” 

t Bull. B. Ac. Belg. 1907, p. 806. 

i “ Houveaux tienias d’Oiseaux,” Bev. Suisse Zooh xvi. 1908. 

R Z. S* 1912, p. 686, text-%. 76. 
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generative pores and at the middle of the segment ; each ovary 
lies in front of the corresponding vitelline gland. The vagina is 
narrow and passes forward, running in front of and parallel to 
terminal section of cirrus-pouch; posteriorly it dilates into a 
i-eceptaciilum seminis lying close to and in front of ovary and 
behind dilated region of cirrus-sac. Uterus as a simple cavity is 
absent (?). The developing ova are lodged singly in cavities of 
the medullary parenchyma, which they nearly fill, and are without 
any lining epithelium. Eggs with very wide but delicate shell. 

From tliis general resume we may now endeavour to form a 
generic definition of Diplopylidm'ni by eliminating from the above 
characters those which ai‘e in all probability to be regarded as 
only specific in value, 

Diplopylidinm, gen. nov. 

lietractile imiscidar rostellmn armed with tico circles of hooks, 
ui doiible set of reprodiwtim organs m each proglottid. Genital 
canals pass between dorsal and renii'al excretory tubes. Vagina 
lying in front of cirr%is-sac. Cirrus-sacs large and muscular, bent 
upon themselves ; cir7'tis coiled, very slender, and unarmed ; spe^nn- 
daict fo7*ms a coil. Testes mimeQ'ous, fillmg up available space in 
proglottid. Ovaries two, vn front of vitelline glands. Vagina 
7iarroiv, with receptaculum se^nmis. Uterus ‘re 2 mesented by nmne- 
rous cavities, each co7itaming 07ie egg only. 

We have now to consider the affinities of this tapeworm and 
the family within which it should he placed. 

There is not a very large number of genera in wdiich the 
reproductive organs are double in each segment. We find, how- 
ever, such forms in nearly all of the families into which the 
Tetracotylean Cestodes are divided. We may at once place on 
one side those genei'‘a, such as OlUotcenia and Monieza, which 
belong to the Anoplocephalklfe ; for in the genus which forms the 
.■subject of the present communication there are not, as in these 
forms, persistent uteri ; and, moreover, the wmrms of the family 
Anoplocephalidfe are not provided with a hooked rostellum. ISTor 
ca.n we place the present genus, which I propose to term Diplo- 
p)ylidm7n, with either Diplophalltis^ or I)iplopostJie, two genera 
which are nearly allied to each other, though placed by Ransom t 
ill separate families, viz, the Aeoleid?e and Tieniadje. It must be 
noted, however, that Fuhrmann J, in his well-known revision of 
the tapeworms of birds (those belonging to the Cyclophyllidea), 
regards Biploposthe as not strictly referable to the Tseniadfe, but 
as forming an intermediate type between this family and that of 
the Acoleidfe, 

* For anatomy of DiplopkaUus, see Colin, Zeitsclw, wiss. ZooL Ixvii. 1897, p. S77, 
and Woltliiigel,'** Beitr. %, Kenntiiissd. Vogelhelinintlien,” Inang.-Diss. Freiburg- 
im-Br. 1898. 

t Bull U.S. Nat. Mils. 1909, no. 69. 

j Zool. Jabrb., Snppl. vol. x. 1908. 
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Botli of these genera liave a rosteilum wliich is aj/ined with' 
ten hooks. The greater number of hooks in 
might be rega,rded as a difference of merely specific value. ^ Eut 
while in Diploposthe and Diplophalhis the uterus is persistentj 
and in iimtiire segments occupies a,n enormous a, mount of space 
in. each lipe proglottid, Jj^Aopylidiimi has j)rol:)a,b]y not a per- 
sistent uterus at all ; or, if the spaces containing eggs whicli ha\ e 
been described above are to be looked upon a,s reninants of a 
uterus or of uteri, the conditions are obviously very different.. 
This important difference, as it appears to me, renders any con- 
fusion between these forms quite impossible. I have referred 
above to certain other comparisons between my genus and tiie- 
two that liave just been compared with .it. 

My genus presents certain points of likeness to the genus, 
Coiugn'm, founded by Diamare in 1893 1. The chief point 
of likeness is tlmt in Biplopylklium^ the ripe eggs are imbedded 
singly ill the medullary pa.reiichyma, as is stated to be the ca,se- 
with Gotugnia, But in the latter genus, Fiihrmann tlioiigh he 
gives no figures showing detail, speaks of a. parenchyinkapsel ” 
as surrounding the eggs. This is probably to be compared to 
that of the allied Davainea^ and, therefore, presumably is not 
like that which I describe in the present paper. The vagina., too,, 
of Gotugnia has a dilated receptaculum seminis. Otherwise I do^ 
not think that the two genera can be confused. The worms ai’c 
rather large species, and the rostellar hooks are numerous and 
minute, and have the typical Davaineid form which is unlike 
that which I ffnd in JJiplopylidkim, But Gotugnia a.ppears to< 
differ from other Davaineids in having no hooks x.ipoii the suckers* * * § 
[‘‘Ventose grandi e inerme” (Diamare)], and thus to approach 
DiplopyUdmm, to which its double generative pores and possibly 
the nature of the egg-cavities affiiie it. 

It may be furthermore pointed out that the genus Gotugnia- 
seems to be characterised by its short and broad proglottids, in 
which it clearly differs from the worm upon winch I i*eport in 
the present communication. Diamare t, in his paper upon 
Cotugma,' (and other tapeworms), assigns to his new genus, 
a species described by Moiiticeili § from material named by 
von Siebold. This species (“ Tmiid hifaricG') lias, as it appears, 
to me, rather more claims to be allied to my genus Biph 2 ujlidlw^^^^ 
than to Gotugnia, if Diamare is right in supposing Moiiticeili to- 
have overlooked the rostellar hooks. For in his figure || of the 
genemtive organs (which is repeated in Bronn's ^ Thierreiclis ’ ®[[),. 


* For tlie anatomy of J>iploposthe, &ee Jacobi in Zool. Jabrb. x. Anat, Abtlr 
1897, p. 287 ; Kowalevsky, Bull. Ac. Cracow, 1903, p. 518, for a brief account of 
I)ipUpostJte stiugenerisn.sp» {?) ; and Fiilirmann, Ceiitralbl. Bakt. xl, p. 218, for- 
a general Hmm4 of this getjus. 

t BoH. Soc. Nat. Napoli (1) vii. 1893, p. 11, 

t “Neue Davaineen/’ Centralbl, f. Bakt. u. Paras, xlix. p. 116 : and Zool A nx. 
XXIV. 1901, p. 273. ' 

§ Boll Soc. Nat, Napoli (1) v. 1891, p. 161, [{ Ijoc. cit. pL viii. 12, 
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Monticelii places the vagina in front of the cirnis-sac as I 
found it in But this tapeworm has a cirrus 

whicli is armed with spines which I have not found, and which 
also does not seem to occur in Ootvjjnia. hTor does Monticeili 
say anything of the eggs : which makes any comparison more 
difficult. The segments, however, are more elongated than in 
Cotugnia and thus like those of TJvploiyylidmm., 

Pa^ssing by the family Amabiliidfc, of which the type-genus 
AracitnVm has double reproductive organs, and to wdiich TJiplo- 
2);jlidmiri does not, as it appeal's to me, show any affinities, 'we 
come to the Hymeiiolepidte. To tliis family, and especially to the 
subfamily Dipylidiiufe (in the sense of Ransom), 
shows points of likeness. In this subfamily there are' two genera, 
viz. IJipgIidmm: and Fancerwa^ which have reduplicated gene- 
rative organs. After the description of a Dipj/Iidiam, which I 
have given in the present paper, I do not think it necessary to 
empliasize further the distinctness of IHpylkllum, and Diplo- 
pyUdhim, As to that genus has no books*' upon tlie 

rostellum ; it may l)e merely an Oochoristica with double gene- 
rative organs, or, as I have suggested elsewliere an Ichtliyo- 
tseniid. Our knowledge of its anatomy is at present insufficient 
to place it with accuracy. 

But although Dvplopylidimi is certainly not identicjil with 
.DipylkVium^ it agrees with tliat genus and some other Dipyiidiime 
in tlie eharacteis of the egg-holding spaces (which I do not term 
uterus for reasons given above) f. It is obviously quite near in 
this respect to the species of Dipylidiumi whicli I describe in the 
present paper. OochoriBtica also has the ripe ova scattered at 
random through the medullary parenchyma J:. Monopylklmm has 
also the same type of egg-holding cavities whicli I have refeiTed 
to more at length above in devScribing this part of the generative 
system of Diplopylidmm. Furthermore, in Monopylklimn there 
are species (e. g. M. miicracanthmn §) whei-e the hooks are not 
very numerous (22) and arranged in two circles. On the whole, 
I am inclined to place my genus in the near neighbourhood of 
IJipylklhmi and Moiwpylidmin, 

P.Z.S.191S, p.6. 

t Supra, p. 567 etc. 

t Qf' //• BciWanb P. Z. S. 1911, p. CSS, text-6g. 150 e. 

§ Fubnnann, Centralbl. f. Balit. ii. Pams. xlv. 
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37. Pacific Salmon : An x4.t.tempt to evolve sonietliing of 
their History from an Examination of their Scales. 
By JoHK Adam Milne, of ArdniiJdle, Turriff, 
Aberdeeiisliirc 

[Received April 9, 1913 ; Read May 6, 1913], 

(Text-figures 95-118.) 

Balmonidj!: : Structure, Development, Ethology. 

The above title indicates what is perhaps a somewhat bold 
venture on tlie part of one who lives on the east side of the 
Atlantic, and wdio has only once seen a freslily killed Pacific 
salmon during a short visit to Yancouver in 1893. The 
reasons for my inidei*ta.king it are that, so far as I have been 
able to ascertain, the study of salmon scales has not yet made 
much progress in jiinerica, that undoubtedly much may be dis- 
covei*ed from them, and that even such inadequate observations 
as I have been able to make may afibrd most valuable hints to 
otliers better able to procure materials for the study of the habits 
of the so-called salmon of the Pacific. I say so-called, beca.use with 
one exception, Sahno gairdneri, the Steelheafi Tinut, the Pacific 
salmon do not belong to the same division of the genus Scdmo as 
the salmon of the Atlantic Ocean. Excepting the Steelhead, 
they belong to the snbgenus Ouco7'hyncJmSy while our salmon and 
trout belong to the snbgenus Sahno, 

I shall have to notice five species of Omorhynclms which 
breed in the rivers and streams of Western Nortli America. 
They are 0, qidnnat, or 0. tschmmjtscka, the Quinnat, King, Tyee, 
or Spring Salmon ; 0, oierha, generally known as the Sockeye, 
from the sunken appearance of the eyes, and also called the 
Bliieback and the Red Salmon ; 0. hisutch, the Cohoe, Silver, 
Y^hite, or Pall Salmon ; 0, gorhuscha, the Humpback, so called 
from a peculiar hump wdiich appears on the backs of the males 
at spa.wning time.; and 0. keta, the Dog or Oimm Salmon. A 
sixth species, 0. mcisu, is found on the Siberian coast and in 
Japan, but I shall not deal with it here, as I intend to confine 
my remarks to the salmon of the Pacific coast of Nortli America. 
It is there that full knowledge of the habits of the Pacific salmon 
is of the greatest importance on account of the magnitude of the 
canning industry, to wkich every one of tlie native species 
now contributes its quota,. 

When tiie canning industry was first started in the Y^est, the 
Quinnat only was cared for, but soon the Sockeye was recognized 
as a fish of much greater importance. The value of the remaining 
species has only recently been appreciated. 

It is generally believed that none of the fish of the genus Onco- 
Thjnchm . that go to the rivers ever return and that all die after 

* Communicated by the Seceetaet. 
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spawning. But although the upper tributaries of the Fraser Eiver 
are almost unapproachable for some time after the spawning 
season^ on account of the numbers of dead and putrefying fisli 
which they contain, I do not think it is absolutely proved that 
all the fish do die after spawning. Later on I shall produce 
something approaching a proof that they do not. Most of them 
undoubtedly do die then. Many of our Atlantic salmon are so 
exhausted after spawning that they px'omptly die. 3tliich more 
so must that be the case with these Pacific salmon, which ascend 
the rivers not for a, few tens of miles as our fish do, but for some 
hundreds, or even for many hundreds of miles. The probability 
certainly is that when they go veiy far from the sea , none of them 
return. But they do not ail ascend to extreme distances ; and I 
can see no reason why some of those wliicli have not had fai* to 
go, or great difficulties to surmount on the journey, should not 
have sufficient strength to recover and to spawn again. I well 
remember the manager of one of the largest caniieiies on the 
Fraser saying to me that the idea that all the fish died was based 
on the statements of Indians only ; that no one else knew any- 
thing ?tbout it (I speak of twenty years ago), and that millions of 
kelts might come down the middle of the Fraser witli the stream, 
and not a soul be any the wiser. To my mind the fact that no 
kelts are ever seen does not prove their absence. No netting is 
going on wdien the kelts w’ouid come dowm, so, as no Pacific 
salmon can jump, and as no Pacific salmon has ever been known 
to take a bait in fresh water, it is most iinpi'obable that they 
wmuld be seen. 

It "was in the hope that some definite evidence might be forth- 
coming upon this point that I first took up the study of the 
scales of Pacific salmon. One certain spawning mark would 
diwsprove the idea that every fish dies. But even on our Atlantic 
Coast the percentage of fish that ai'e recaptured after having 
spawmed is very small ; and on the Pacific Coast the percentage 
must, for the reasons mentioned, he much smaller. Supposing 
it to be as high as one in a hundred, "which it probably is not, it 
might be necessary to examine the scales of some thousands of 
fish before that one happen ed to be among them, I have not 
been able to examine the scales of more than a few dozens, but I 
think that 1 have been .so lucky as to find a spawning mark 
on the scales of a large Quinnat. One of its scales is shown 
in text-fig. 95 (p. 574), and I believe that the mark about a 
(|uarter of an inch from the edge of the photograph is a spawning 
mark. I shall have more to say about it later on wlien I come to 
deal with the Quinnat salmon in detail. 

As against the general belief that Pacific salmon never survive 
spawning, I ha,ve heard the argument that the largest Quinnats, 
which w^eigli from 50 to 100 lbs., must be very old fish and that 
they must almost certainly have spawned. In text-fig. 96 (p. 575) 
is shown the scale of one wffiich w’eighed 62 i lbs. It has certainly 
not spawuiedj^and it is also certainly not old. It appears to be 
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only in its fifth year but to have grown very regularly and fast 
both in sumiiier and winter tliroiigiiout its life. 

As I liave to reason largely from analogy, I must now digress 
for a time from my immediate subject to say ti little al)oiit 
what Isas been discovered from the scales of our salmon, fS'alriK} 
saktr^ wiiich is also the salmon of the east side of the American 
continent, 

Text-fim 95. 


m 




v. 




Vo.- 


! ' . 5 - 




Scale of a Quiiiuat {OncorhijncJms tschawiffsteha) Its. Length 41.1 ins.; girth 
25| ins. Captured at New Westminster, B.C., in 1912. Supposed spawning 
mark s-hown at S* 


It appears to have occurred to Leuwenhoeek vso long ago a.s 
the year 1696, and to Eeaimnir in 1716, that the concentric lines 
which are to be fourul upon the outer surface of the scales of most 
Mies are forixied with some relation to the age of the scale, a, fid 
therefore -must: give an, indication, of -the age of "the'"fi,sh, to/ which 
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the scale belongs. But no very close or reliable investigations as 
to how the ages of salinoii might be read from their scales 
were made until Mr. H. W. Johnston took up the study 
a fe^? years ago. Although I am not actually quoting from 
anything he has written, I think his authority for every- 
thing I am going to say, unless I may quote someone else, will 
be found in one or other of his contributions to the Reports of 
the Scottish Fishery Board. (See Parts II. of the Reports for 
1904; 1906, and 1907.) 

Text -tig. 96. 



Scale of a Quiiinat (O. tscJiau'^tscka) B2| lbs., Length 50.| ins.; girth 31 ins. 
Captured at New Westminster, B.C., in 1912. 


A salmon scale is divided into two areas, one, The anterior and 
larger qiart, lieing enclosed in a pocket in the skin, to which it is 
loosely attached ; the other, the posterior area, being the only 
part, of the scale which, we see wMe it is still attached' to the 
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fish. The anterior part is covered by a mass of concentric lines 
or ridgeSj from the relative positions of which iiiiich may be 
leaimed. The posterior part is almost without lines. This 
forinatioii is common to the scales of all ineiiihers of the 
genera Salmo and Oncorhynchus, The whole scale is covei'ed 
by a meiiibm,rie and grows with the fish. When the fish — and 
with the fish., the scales — grows slowly the concentric lines, which 
seem to l:>e pindnced at a fairly uniform rate as to number, are 
situated closely together ; when they grow cpiickly the lines are 
placed further apart. When the fish does not gro%v at all, the 
scales also cease to grow, and no lines are added to their surfaces. 
The scales first appear upon young salmon as minute bony plates 
under the skin. Tliey may first be noticed when the fish is 
about three months old, and about | inch in length (Yogt, 

“ Em bryologie des Salmones/ 1842, Klaatsch 1890, and Dahl, 
^ Age and Growth of Salmon and Trout in Norway,’ 1912). 
When about four months old and 1| inches long the little fish 
may have from 2 to 5 rings round their scales ; and when about 
eight months old, that is just before the winter comes on, there 
may be, roughly speaking, from 8 to 20 lines already visible on 
each of their scales. Within small limits the number of lines 
varies in different scales even from the same fish. We know that 
the yearlings when kept in ponds feed well and grow rapidly 
during the summer months, and that as winter approaches they 
take less nourishment, finally at times fasting completely for 
three or four days on end. We also know that their growth 
progresses in proportion. This mode of life is clearly depicted 
on their scales, Siirrouiiding the nucleus, the lines formed in 
summer are at some small distance from each other, and each 
line can iisnally be traced right round the scale. The lines 
formed in winter are much closer together and are usually more 
numerous on the anterior portion of the scale. 

When the growth of the next year begins in the spring, the 
lines first formed are again wider apart and generally continuous 
all round the scale, and, latei^ on, the winter formation of the 
first year is repeated. Thus there is form ed an area of welDspaced 
lines followed by a band composed of lines very close togetlier. 
This band is usually most noticeable in fronfc, and is followed by 
another area of open lines and a second band which is probably not 
quite so well defined as the first. The accompanying photograph 
(text-fig, 97) of the central part of the scale of a Steeliiead Trout 
'{S* gmr (171674) well illustrates the formation. The line A points 
to the completion of the fii'st winter band, B of the second winter 
band, G of the third, and the end of the line D shows the point 
in the next year when the vsmolt left the river and commenced to 
grow rapidly in the sea. 

In the sea growth proceeds as before, but at a much increased 
rate, and the difierence between fast summer and slower winter 
growth continues to be apparent on the scales. 

Fish that are born, and spend all their lives in the sea, show 
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annual winter bands like the others ; but, except for these bands, 
the spacing between the lines shows no sudden increase due to 
any abrupt change in the mode of life. Compare text-fig. 98, 
the photograph of a scale of a large haddock, with the other 
photographs illustrating this paper, and the difierence in the 

Text-fig. 97. 









Centre of scale of a Steelhead Trout {S. gairdmri) from the 
magnihed, showing three winter bands before migration to tire 
see the text, p. 6!76,) 

centres will be at once apparent. I wish 
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mind, at once disposes of the idea that these fish go dov 
sea almost as soon as they are hatched and commence 
only when tiiey get there. 

Text-fifif. 98. 




















-.^1 


Scale of a large Haddock {Gaihts ce^lejimis), X alunit 40. 


Mr, Johnston kindly gave me some of tlie sciiles taken from 
salmon which had been marked as smolts in the estuary of the 
Tay in the early summer of 1905. The smolts were then on 
their way to the sea, and the marks were still attached to the 
fish when subsequently recaptured as salmon. Thus the exact 
tinies Spent by them in the sea were known, and it was found, 
as 'had been expected, ' that the -summer <and winter bands on the 
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scales agreed with the known times. Text-hg*. 99 is a scale from 
one of these fish which was captured in the Tay nets on May 7th, 
1907. It had been marked fis a sinolt when the scale had grown 
to the point 0, and w-hen the fish ivas Just over two years old. 
The winter band formed in the winter 1905-6 is apparent 
between the points marked D, and the band formed in the winter 


Text-fig. 99. 



Scale of 121 lb. salmon (Setlmo sdlar) caught in tlie Tay nets on May 7tli, 1907. 
Previously marked as,,a:smolt in,May.l905. ■ (For references see the text, supm^ 


1906-7 between the points E..' Outside the last^band is seen 
the quick 'growth made 'in' the summer of 1 907 , previous , to. 
May Ytln when, the fish was.'netted. ■ Summer growth is the.tenii' 
used 'in distinction to winter growth.- 'It does, not' mean, growtli 
taking ^^aee only "in June, July, and- August, , our summer months. 
:,It'', evMently . starts and' finishes; at. varying times,.," the ,proteMe 
".'P;rO'G„.'Zool. Boc.“*1913, ,'No. XXXIX. ; ■ ; ,. ' ■ ^9' . 
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limits being about the middle of MmtcIi and the middle or end 
of September. 

The foregoing remai’ks may suffice to exphiin tlie I'egidai" 
ma.i‘kings on salmon scales^ and how tliey show the age ^tiid tinm 
of migration, of the salmon. Scales, however, nuiy show miicli, 
more. 

Mr. Jolinston noticed that tlie scales of ti.ie older fish some- 
times seem to have stopped growing, and Imeome jagged and 
broken at the edges, and then to have gone on growing agaim 
When this has happened tlie lines of the new gi-owtli do not 
exact!}" follow the contours of the lines of the old growth, and 
thus a clear ma.rk is formed round the anterior portion of the 
scale, often also apparent as a tiuckeniiig round the posterior, 
the iinlined, portion. Further, it was noticed that; when such a 
mark occurred tlie numbei* of lines between the winter bands on 
each side of it was frequently far from iiorninL The .normal 
niimlier differs somewhat in different fish, and also within cei'tain 
limits on scales from different parts of the same fish ; but uever- 
tlieless it is faiity constant, and any wide departure from tlie 
usual state of things I’equired explaiiation. A reason, for the 
mark suggested itself to Air. Johnston from the known fact tliat 
salmon, wfiether or not the}" take food in fresh water, do not; 
take it in stilficieiit quantity, after the smolt stage is passed, i;(> 
nourisli them, Tiierefore neither salmon nor their scales can 
grow' in fresli water. It was further noticed tliat most scales 
taken from kelts— that is to say from salmon •which, liavi^ig 
spawned, have not yet i*eturned to the sea— were broken and 
torn at the edges. From these facts Mr. Jolinston argued that 
the soft of mai'ks illustrated at C and D on tlie/ a.ceompaiiyiiig 
photogra-plis (text-figs. 100 & 101) show-ed that the fish bearing 
them on their scales had entered fresh water and stopped gTowing 
there; that they had spawned and become slirunken after 
spawning, so tluit, from mechanical reasons, the scales being im- 
bricated, ie, overlappingeach other like tiles on a roof, had become 
frayed at the edges ; and, lastly, that on the sahnon’s return tci 
the sea the new growth liad started again evenly round the scab' 
and thus left the mark. Spawming opeiutions mean a, winter 
at least spent in fresh water and, therefore, if the fish enters 
a river early in the year there will be fewer tlmn the normal 
number of lines betAveen the winter bands formed on each side 
of the spaAvning mark. If it comes in early in the spring tliei*e 
Avill ..be -none in that year, and in tlia year following there wi.ll 
be fewer than usual on account of the fish taking some time 
after its return to tlie sea to make up lost condition before it 
starts '.again, to increase , in sixe. Of course, the later , tlie 
salmon came into the river the more lines Avould have been 
formed behind the mark, and the later it returned to the sea the 
fewer AAmuld there be in front of it. 

; Be'Sides,' the irregular,, arrangement, of .the '.lines on, the S'Cales.^ 
''when' a fish' has '.spaAvned, there 'is a thickening, round .what was 
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the- edge of tlie .scales at tlie time tlie salmon left tlie sea. and 
thi.s cliickeniiig i.s apparent l)oth on tlie anterior and posterior 
parts of tlie scales if tlie edges have not become too nnich 
worn during tlie .stay in fresh water. I account for it l)j 
suppo.sing that the materials which go to form the scales 
are .still being .secreted in fre.sh water, ami that as the skin 

Text-fig. 100. 



Seale of 33 lb. Halnion {Salmo salaf^) caught in the Tay in August 1903. 
This fish laid spawned twice, and the marks are shown at C and I>. 


pockets have' ceased to grow the}’-' csjin be deposited only on. the' 
scale edges already formed, , The cells from which the concentric 
lines, on the upper, surface’ are ■evolved are ■.already '.dead,, .except 
close, to, the .periphery of the 'scale "(Klaatsch,,, tZur 'Morphologic 
der ' Fisclisch uppen, ; ' 1 890, and . Stu.art ■Thompson , , ^ Journal . o,f ■the 
Marine "Biological ,■ Assoc.:’ ,.v.oL' vii, no. 1, 1904). ,„Th,is'. 
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would account for tlie marginal thickening if the cells still remain 
active in fresh water and the scale cannot expjind, 

Text-fig. 101. 



Scale of a lb. Sahnoii {Salmo mlar) canglit at Fort Gordon, Aberdcnshi re, on 
August 19tb, 1908. Frevrously marked as a Felt cm the Deverou, March 28rd, 
1908. This fish had also spawned in the previous year, and the two marFs 
are shown at C and I). The original scale has been lost at the end of the first 
summer in the sea, and its position filled by a new scale without lines. 

On both text -figs. 100 & 101 two spawning marks are to be 
seen, but the figiires illustrate what I have just said as "well as if 
they had hut one mark. Scales which like these show two marks 
are far from common. The central part of text-fig, 101 is 
without lines, so that the parr scale does not >show at all. This 
is because the original scale wtis lost by the fish towards the end 
of its first summer in the sea, and the place occupied by it in the 
skin pocket was filled by a new scale whicb, the line producing 
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cells liiiving died, is devoid of concentric lines. In text- 
figs. 100 & 101 the first winter band formed in the sen is shown 
between tlie ends of the lines AA. The second winter band is 
between the lines BB. The first spawning mark in each case 
is at the end of the line marked G and the second spawning mark 
at D. Text-fig. 100 is a scale from a 33 lb. salmon caught in 
the Tay in August 1903. It can be seen, from the few widely 
spaced lines between the band BB and the spawning mark 0, 
that when it first spawned it w’as a summer fish about 4| years 
of age. After spawning the scale had become much worn, so 
much so that, except in front, not only the summer growth but 
the band BB had disappeared, and the new growth formed after 
the fish 1 ‘eturned to the sea can easily be distinguished, its lines 
being again continuous round the scale. In text-fig. 101 the 
winter l:)and of the 5th year had begun to form before the 
spawning mark G, so it was evidently a late autumn salmon. 
In text-fig. 100 the second spawning mark is indicated by the 
line I), The fish must have returned to the sea after the first 
spawning early in the year, and the lines between the two 
spawning ma.i*ks sliow it to have come in to spawn the second 
time late in the summer of the same yeai*. The following summer 
it was coming back to spawui a. third time when it was captured. 
The thickening on the posterior part of this scale, due to both 
spawning periods, is clearly visible in the form of dark lines. 
In text-iig. iOl the second mark D, like the first mark C, denotes 
an autumn fish. It is not a very clear spawning mark, but I 
have chosen it for that very reason, because it is so like the mark 
on the scale of tlie Quinnat whicli I believe to have spawned 
(see text-fig. 95, p. 574) and because I have undoubted evidence 
that mark I) on text-fig. 101 is a tx’ue spawning mark. The fish 
was cauglit as a kelt, weighing 224 lbs., and marked by my own 
gamekeeper, Peter Bowie, at JSTethercIale on the River Deveron, 
on March 23rd, 1908. He put in its fin one of the Scottish 
Eisbery Board labels numbered 3613 B. The scales then showed 
only tlxe first spawning mark G. The fish was recaptured as a 
clean salmon, weighing 334 lbs., in a bag-net at Port Gordon on 
the Al>erdeen.shire coast on August 19th, 1908, after only five 
niontlLs’ interval. The mark 1) thus certainly represents the 
second spaAvning peiiod during which my keeper caught and 
marked the fish. 

Many other instances have occurred in which fish tliat have 
been marked with distinctive numbers as kelts have been caught 
again, and in every ease they have proved the truth of Mr. John- 
ston’s theory by showing a spawning mark on their scales. On 
the other hand, no fish that one knows from its age could not 
have spawned has ever been found to bear quite the same sort 
of mark, altliough various marks indicating sudden checks in. 
ieeding may appear..'' 

I have eiitered somewhat fully into the above description of 
spawning' . marks, because"! -hope .that now’’ many . scales of Pacific 
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salmon will be examined npon tlie ciianee of finding one. Mneh 
can be done with an ordinary Ingli-powered pocket-lens, and for 
(dose olrserration only a, very low-]i)owered ]:nicroscope is either 
necessary oi’ desira.ble. I lind a 14-inch, objective powerful 
eiioiigh for all purposes. One wants to l>e iil)le to sec jis iiiiich as 
possil:)le of the scale at the same nioinent. 

Mr. Knnt DaJil (‘ Age and Growtli of tSalinoii a.nd Trout in 
Norway,’ London, 1912) has shown that the size of a fish at 
any period of its life may be deduced from its scales. f 

A fish does not change its scales. From the time they form 
they are retained thi*oiigh life unless removed a,ecidenta]l}L If a 
fisli does by cliance lose one it is replaced by another of the same 
size and slmpe but without the coucentric lines — see text-fig. 101. 
It follows tliat astlie fish grows, but remains covered by the same 
number of scales occupying tire same relative positions, the scales 
must grow with tlie fish, and the gmwtli of each scale be pro- 
portionate to the growtli of tlie fish. If, tlien, the pi*otected 
pai't of tlie scale be measured along its length from tlie centre to 
tlie a,nterior edge and again from the centre (by wliich I mean 
the nucleus) to, say, the first winter band, tlie lengths of the 
scale at these two points will be proportionate to the lengtlis of 
the fish at corresponding ages. An example will make this more 
clear. Suppose we have a salmon 75 cm. long aiid that one of 
its scales, when magnified, measures 55 mm. from the centre to 
the anterior edge, and 11 mm. from the centre to tlie point at 
which tlie rapid growth, consequent on migration to salt water, 
is seen to begin, Then as 55 is to 11 so is 75 cm. to the length 
of the fish when it entered the sea. The sniolt was therefore 
15 cm. (or just under 6 inches) long. Another scale from tlie 
same fish magnified to the same degree, might be only 45 mm, 
long, but then the other measure would be found to he 9, and the 
sum would work out just the same. 

Dahl has proved his theory by measuring tlie scides of 
hundreds of salmon and trout from different rivers. He has 
always found that tlie actual average lengths of tlie fisli in 
different rivers at various ages, agree almost exactly with the 
lengths calculated by him from the scales of the oldei* fisli . 

I have been trying to apply this method of measurement to 
the scales of Pacific salmon, and I wull give the results when I 
come to deal witli each species separately. First, however, 
I must make some criticisms on what I have set out above as 
my understanding of the claims made by Dahl. I tried to 
check his theory on the scales of two salmon whicli had been 
marked as keits and subsequently eaptiu^ed as clean salmon. 
Photographs of both of these scales form illustrations to 
Mr. ' Johnston\s second paper, on 'salmon, scales in,, the 25th 
Annual Report of the Fiahery.Board' for ■Scotland. ■ ■■ The lengths,, 
on the occasion of each ca-ptui'e, are given elsewhere in the 
24th and 25th Reports, so it is known that the salmon marked 
Hd; 9104 vvas 27 ineh^^^^ taken as a kelt, and 31 inches 
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long wlien recaptured. The other hsh, marked 11 SO, was 
inches long as a kelt and 36 inches long when recaptured. 
The measurements on the photograplns of the scales from the 
centre to the anterior edge, and from tlie centre to the spawning 
mark are 130 and 116 for JSm. 9194, and 198 and 175 for Ko. 1180, 
the unit of measurement being -j- jth inch. This would give the 
kelt measures as 27| inches and 32 inches respective!}'. The 
former measure is only | inch wrong, but the latter is nearly 
6 inches w'rong, and shows either that the, scale is abnormal or 
that Dahl’s system of measurement is not applicable to a fish 
that has spawned. 

Another criticism is that measurements from several different 
scales of the same fish seldom all agree exactly, and I lia,ve there- 
fore come to the conclusion that it is very unsafe to i-ely on the 
measurement of one scale in estimating the size of the fish at 
vaiions ages. The reason may be that it is not easy to recognize 
either the exact centre of growth, or the exact limits of the 


Text-fig. 102. 



(0. 25 lbs. 13tli October, 1911. Slmswap, 

South Thomson Elver. 

The black hues show the variations in the long axis of the scale. 


various bands, but I do not think that the scales grow quite 
equally. Still the idea seems so well founded in theory, and to 
have worked, out so 'exactly in practice on a large scale in Norway,, 
that 1 believe I,, ma.y consider miyself justified in drawing ■ cop' 
elusions from the average measurements of a considevable number 
of scales taken from,tfi®' same' fi.sh, and 'whenever possible, I, have 
•measured '20' scales. ■ A smaller number .might suffice in the ■ case 
of '.'a true' salmon, but' the scales, 'of. the 'Pa.cifi',c,sjil:mon'. are .more 
difficult to' 'read;...' 'As; :a rule, the limits, of 'the bands '.are less 
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clearly defined, and tlie change of growth, whicli I can only 
suppose to be due, a,s in the case of the true sa.!mon, to the 
comniencenient of sea life, is more gradnaland not so weM niarkeil. 
In addition to this, the long a,xis of the scale frequently shows 
more than one (•lauige of dii*ection, tlie scale appai'ently ])eing 
liable to get turned round in the skin-pocket. Tlie accompanying 
photograph (text-fig. 102) will show my rnea.ning* I have not 
measured such scales as these. 

To come now to wliat is kno\vn,and to what I think I may claim 
to have found out about the various species of Pacific Salmon. 

The Sockeye. {Oncoj'hyncJius oierha,) 

First I take the Sockeye, because it is the mainstay of tlie 
canning industry of the West. The number of Sockeyes canned 
on the Pacific coast in 1909 must have attained to the enormous 
total of about 50 millions. The exact ^veight was 21 4,980,448 lbs., 
or nearly 100,000 tons. 


Text-fig. 103. 



Sockeyes {OncorJipieJms running up Scotch Creek, a tributary of the Fraser 

River, British Columbia. (Photograph reproduced hy kind permission of 
Mr. Frank Parry.) 


The Sockeye is 2 iot much in evidence south of the Columbia 
Jliver, in which it is known as the Blueback, but is plentiful from 
there the whole w^ay north to Bering Sea, In Alaska it is known 
as the Bed Salmon. The chief Sockeye stream is the Fraser 
Biver, which these fish ascend to spawn in countless myriads. 
The feeding-ground of the Sockeyes is somewhere far out' in the 
Pacific, and the fish seem to cease feeding before they approacli 
the coast, for even when caught in the sea near the coast their 
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stomaelis are imarriablv empty. This, however, may Ije from 
hick of iiieans rather than from want of will. When one hears 
of a shoal of hsli, seven miles broad and of unknown lengtli, 
heading for the land through the Straits of San Juan, one can 
well imagine diflicuities in the commissariat. Part only of this 
1 >ig shoal entei’S tlie Pra.ser Piver, the remainder moves on np the 
coast of Britisli Columbia. The photograph (text-fig. iOS), which 
I give l)y kind permission of Mr. Parry, late of Granite Greek 
Hatchery, shows a detachment on its way up Scotch Greek, a 
subtributary of the Fraser Piver, about 300 miles from tlie sea. 

The big run of which I have been speaking strikes the south- 
west coavst of Vancouver Island in July and August, coining from 
the north-west, but a few Sockeyes run as early as April. In 
the Fraser Piver itself the main run is in August, and some con- 
tinue to come in until October. In the far nortli of Alaska, tlie 
main i*un is as earl}?- as June, which goes some way towards 
showing that the feeding-grounds are in the north, unless a 
natural instinct to get spawning* over before the winter sets in has 
determined the habits of the fisli frequenting the most northerly 
rivers. In tlie Fraser district spawning begins in August, and 
may go on until November ; spawning takes place only in streams, 
running into or out of lakes. In this district, from which 
most of my information and all my specimens have come, several 
hatcheries have been estabiislied, which in 1910 liberated 
134,639,200 Bockeyesin British Columbian waters. Besides these 
4,544,825 were liberated from IT.S. hatcheries in Puget Sounds 
and 257,021,790 in Alaska. 

I am indebted to Mr. W. J. Bim, who was employed at Granite 
Creek for some years, for the information that the fry are liheiuted 
from the Caimdian hatcheries as soon as the yolk-sac has been 
absorbed, at a period of the year which varies from January to* 
April, according to the date of spawning. The main liberation is 
about the first week in February. In that district the fry may 
1 ‘emain in the ci*eek for two months or less ; then they move into 
Bhu.swa.p Lake. The exodus from the lake takes place from June 
to Beptember. Tire fry are supposed to be under one year old at. 
the time of their exodus from La.ke Shuswap, but no one really 
knows liow long tliey may have remained in this, or in any other 
lake, aud it is admitted by some observers that tliey may be in 
their second year. Dr. Greene, writing in the Bulletin of the IJ.S. 
Bureau of Fisli eries, vob xxix, 1909, on the Migration of Salmon, 
in the Columbia Piver, and quoting Evermcann, says the fry 
liegin their seaward journey not sooner than September of their 
first, and not later than July of their second year. That means, 
I presume, that they leave the lakes when from nine to eighteen 
months old. But others, e. g., Putter, Bulletin U.S. Bureau of 
Fisheries, vob xxii. 1902, p. 102, say that they begin to descend the 
rivers as soon as they can swim, and imch the sea in about three 
months. ' Mr. Sim says he, is -certain- that' tberenre ..ho'.fry in, the' 
rivers after September, and that they could not possibly avoid 
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beino' swept down with the eiiiTent as soon ns they lea've the 

laker 

The question as to the a.ge at wliich the fry ente;r the sea is 
’Oiie whicli scale -readings slioiild easily settle. So far, I have been 

Text-fig. 104. 



Scale ' pf Soekwe ( O., ne^'ka), ^ , 3i lbs. Leii-th 20t inches ; girth lOk inches. 


A==eiid of first, yeai*’s grovvth. B— mignitiou to s€hi. 

, €==rcnd',of second winter ■■ D==^end of third winter. 

Hiisiiecessf 111 in: my ; attempts to ■procure any specimens of, 'fry, of 
known, , ages ,foi'The, purpose of seeing -how their scales do, actually 
grow 5 , bnt I , give, some ,illiistrations of ' SoekeyC' 'Scales from ■■ full- 
grown fish (tex;t»figs;:I04--106)..: 1 m cIoiibt,'::kit'tha,t'eacli 
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one of these Sockeyes spent a year at least in fresh water, and 
the iiivst of them probably not less tliari 15 months. I can 
conceive of no other Avay in wliich .scales witli centi*es similar to 
these could have been formed. The}- are the only Sockeye scales 
\vdiich I have from measured fish, bxit I have otheivs from six fish 
of which I know only the weights, and a great many more from 
Sockeyes that unfortunately were neither weighed nor measurech 
All have similar centres. 


Text-fig. 105. 



Scale of Sockeye (O. nerl'a) ^ . 5.1 lbs. Length 24'i inches ; girth ISj inches. 

A — eiul of fix*st winter. B=migration to sea. 

C=end of secomi winter. B—end of third winter. 

The Sockeye from which the scale, shown in text- fig. 104, was 
removed, was caught last' August at Kew Westminster, near the 
■mouth of the Fraser River., It, weighed 3| lbs. and, measured 
20'| inches in length and lOJ inches, in giith.when captured. 
Thave measured 2G' scales froni. this .fish,, 'the, average lengtk'„of 
.the enlarged ima.ge.s to which T applied, the ni,ea.,sure, being SS mm. 
fimn the .centre,' to ,the ' anterior, edge. , The , mtherv,' avet*age 
measurements to' 'the, "points denoted'' 'by the; l:ines, ,d,Fawn" on tbe 
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figure were 5 mm., 6*5 mm., 10 mm,, and 20 mm., and tiie lengths 
of the fish at the various ages indicated work out a.s follows : — 
At the end of the first year 2| inches ; when it entered the sea 
3| inches, at the end of the second year 6 inches, at the end of 
the third year 121 inches, and when cauglit it was as stated 
20| inches. The points indicated by the lines drawn on text- 
fig. 104 are calculated from the averages of the 20 scales, and 
they appear to coincide absolutely with the points I should have 
marked from examination of this scale alone. 


Text-fig. 106. 



Scale of Sockej'e (O. nerka), 7 lbs.. 26| inches long; girth 14f inches. 

A— migration to sea at end of 1st year, B~end ofSnd year, C— end of 3rd ye;ir. 


' The. next scale, text-fig. 105, is from^, a Sockeye caught at the 
same place and time. In the illustration the parr or fingerling 
scale: is not very clear, but ■the’ examination, ' of 20' scales ernibles 
me to put the lengths of the fish at the various points and times 
indicated by, the lines drawn on 'the picture ''as follow^s'r—lst year 
2| inches', entered the .sea" ■during', the second year wh'en 3 "inches, 
■long, wm already 9 inches’ ■ long 'at " the, end ■ of ■"■the ,2iid year,' 
1'9| , inclres ''long at ' the ■ end of ■the'.^.'"3rd'",.'''yea'r, 'and, as :'was'''' known^ 
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24| indies at tlie time of capture near the end of the fourth 
siimmei*. 

The scale of a Sock eye, also taken at Kew Westminster in 
August, is shown in text-fig. 106. In the case of this fish, the 
entry into the sea seems to liave coincided with the end of the 
first yearns growth. That is to say, it was some time during the 
ivinter 1909-10. The readings from 20 scales show it to have 
been then 2| inches long. At the end of its second year it was 
11| inches long, at the end of its third year 21.j inches, and when 
captured 264 inches. 

The great difference in giowth of the thiee fisli in the second 
year is very noticeable, but it seems quite natural, and goes far 
to confirm the accuracy of my reaxling of the parr scale, wdien it 
is observed that the fish ivhicli appears to Iiave spent the whole 
of its second year in the sea has grown most, and that the one 
which spent the longest jiart of it in fresh water has made the 
least progress. 

It is further to be noticed that these fish all returned to spawn 
when of the same age, namely at the end of their fourth year. I 
have the scales of nine Soekeyes from the Fi-aser Rivei*. They 
varieil in weight from 3| to 8 1 lbs., but all are in their fourth 
year. In British Columbia tlie Sockeyes weigh from 3 to 10 lbs. 
Fish up to 17 lbs. have been caught, but over 10 lbs. they are very 
rare. I tlierefore seem to have got specimens of all the aveiage 
w^eigiits. That they are all of the same age may be an accident, 
but miicli more probably it is not, and if it is not an accident it 
is a fact of the utmost importance to the Fraser River District. 

Ill the Fraser River the run of Sockeyes in eveiy fourth 3 ^ear, 
the year after leap year, is almost six times as large as in any of 
the intervening periods of three years, and this has been the case 
as long as recoi'ds go back. Whether the fouith years have shot 
aiiead of the others, or wdiether all years were once equal to them 
will never be known, but most likely adverse breeding seasons in 
tlie intermediate years have gradually diminished the stock. If 
it proves upon further examination of scales that every Sockeye 
returns to breed in its fourth year in this district, it might well 
lie centuries before the breeding stock, once diminished, increased 
to its original numbers. British Columbia has now only one 
season out of four up to what might be the mai'k ; and, if I am 
right, the inference is obvious that tlie efibrts of the hatcheries 
should be devoted chiefly to tlie collection of ova in the lean years 
even if they have to import them from other districts. In the 
springs of 1906 and 1910, the years following the last two Mg 
years, 100,479,000 and 105,312,500 Bockeyeswvere liberated from 
British' ..Columbian hatcheries. .. In the intermediate years .the 
numbers "were only 36,965,900 ; 51,855,200; and 41,909,500. 
My ■ contention As, .that if it ■ is humanly ' possible 'the ' iiiunbers, 
hatched out in 'the .seasons 'following 'the.. lean years. 'shQ'Uld.'.'be' 
made 'even greater than' after, the lat years. . . Some people " nmV' 
■say, Bnt'.how'.do we 'kn' 0 .w. 'that if wefiurn.'out'fry in the Fraser' 
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River or its triliutaries, they will return tliere Avheri they grow 
up '? ” The very fact that it is iu that district alone that three 
yeai’s out of every four are lean yeai‘s shows that tiie lish return 
to their own river. If it were not so, the shortage in these yeai's 
would have gradually spi’ead itself over a wider jrrea. It seems all 
the more 'wonderful that it has not done so, when it is reineinbered 
tl'iat tlie liig slioal which comes in in the su miner is by no inea-ns 
solely composed oi hsh making for the Fraser. The facts furthei* 
appear to show that not only do the hsli return to tl'ie Fraseig 


Text-fig. 107. 



Scale of Socicye {O. neHa) removed after S})awnirig. 


hut to .the yei*y creek in which they were hatclied, for how 
otherwise can one account for many of the creeks 'which are full 
of ■spa’wni'.ng fish' in the 'big .years being always' absolutely un- 
fenanted. in the wears, between'them. '.Salmo'n marking in our 
own ymm'try haS' no wt shown ■alB\ost ''Coneius'iyely that when the 
a;Ceess to.a river'.is unimpeded' tlie' ,'saimo'n born h'i it invariably 
retiirirto it. ■ The, ■fish .that ■have been- ma iked in one river -and 
:subsequen'tly recaptured,, iu-'a'ii-other .have all been ,'from' some 
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eompapatively sniali stream, or from some river witli a luad mouth 
wliieli they miglit well find difficulty in entering again when 
tlie}" wished to do so. 

The value of hatcheries is a much-disputed point on which I 
will not express any opinion. For the moment 1 am content 
to assume that they are of some value on the Fraser, and that 
being* so, to point out how they can best be utilized. But I will 
say that if the falling off in the catches which has been apparent 
since about 1900, when each year is compared with the fourth year 
before it, proves to be more than a mere teinpoi*ary fluctuation, 
hatcheries alone will certainl}’ not remedy the evil, and it will 
be necessary for a time at any rate to restrict the number of 
fish that are permitted to be caught. 


Text-flg. 108. 



I sliould mention that I have, scales f rom ^ Sockejes irr tlieir 
fifth year, but they came . from, the .State ' of Washington, ''not 
from the Fraser. 

In text-fig. 107' is shown- the" scale of 'a Sockeye whicliuveighed, 
6| lbs. and .was caught , at ■■ Moms'- Creek near Lake Shuswap, 
about ''300 miles from,''the'','Cpast'.t'vBo'far as I can judge it is quite 
typical, and .itslinterest "is’. in showing, from the worn condition 
of' its .edge, that if' a Sockeye 'ever returned to the sea after 
spawning and wms caught again, a clear spawning mark should be 
apparent on its scales." The scales lie so far apart, and are so 
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flexible, tliat tiniess one saw how much they may become woi'ii 
one would liaixliy believe it possible. 

It will, I tliiiik, be news to most of those employed on tlie 
liatcheries that tlie spawning Sockeye possesses scales at all. 
Last jeiir wliexi ]. asked for scales fi‘om a hatclieiy, I told 
that it was well known that the Sockeyes absorbed xill their 
scales as food in the course of their run np the river and never 
had any when they reached the spawning beds. I argued tlie 
point, and tlie hatchery people ultimately sent me the piece of 
skin shown in text-iig. 108 taken from a Sockeye that hail 
spawned, to convince me that I was wrong. The scales wei'e 
there, but are by no means so clear in reality as they are in 
the photograph. They are very deeply imbedded in the skin, 
and, in ordei* to remove some of them for examination, it Avas 
necessary first to soak it well and then to pull and stretch it so as 
to open tlie skin-pockets. After that the scales Avere still invisible 
ami adhered closely to the skin AAdiich formed the top of tlie 
pockets. It Avas possible, hoAA^ever, to remove them Avitli a pair 
of forceps AAdtlioiit much further difficulty. So even those who 
iiaA-e handled spawning Sockeyes for years may be excused for 
thinking them to be Avitbout scales. — Hoav many fisliennen in 
this eoiintrj know that eels are covered Avith scales ? 

The Quixnat {Oncorhynchus tschawyischci). 

The knoAA'n innge of the Quinnat on the American Coast is from 
the Yentura River in California to Yorton Bound, Alaska. . It 
probably really extends into Arctic regions. The Quinnat is also 
known as the Chinook Salmon, the King Salmon, the Tyee, the 
Red or the Wiiite Spring Salmon, and the Black Salmon. The 
flesh is generally of a deep salmon-red colour, but in the south of 
Alaska and down to Puget Sound, sometimes as many as one - 
tliird of these fisli have Avhite fl.esh. Sometimes one half of the 
body is red and the other AAdiite, and sometimes the flesh is 
liiottled. The AAdiite-fleshed fish are of little use. All the scales 
sent me and marked as from either Red or 'White Spring Salmon 
are from fish AAdiicli have spent three Avinters, auid a consideralile 
part of the feeding season folloAving the last Avinter, in the sea. 
Analogyfrom the true salmon Avoukl lead one to suppose that 
the Avhite and mottled fleshed Quinnats might be fish that had 
apaAAuied, but I can find no trace, of a spaAvning mark on .any of 
theii* scales. It has been, suggested that, the Red and .w4ite 
Spring Salmon are .distinct' varieties and that ' the ■ specimens 
wv.itli mottled fl.esh are crosses, but upon this point. I caii' offer no 
opinion. ■ Differences. in food might, ■account for' much, as iu' the" 
case of the BroAAm .Trout ■ ' 

:The^ name.' Black Salmon arises, from-. the colour assumed by the 
■Qiiinnat at spaAAming tinie.. ..... 

An,. 19'0,9: the' wmght'' of- Quinnats' canned on' the Facific-'Goast 
'",wasA2.,640.,S44Ibsy„"" ' - 
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As a rule Quiiinats weigh from IB to ?>() lbs. in Eritisli 
Columbia, but iniicli larger specimens are ta,ken, and in Ala,skaii 
waters they have been caught over 100 lbs. in weight, and average 
23 lbs. in some seasons. 

Quiiinats are very powerful swimmers and ascend fast- running 
streams in preference to others, making for the head waters, and 
sometimes running up for many hundreds of miles. 


Text-fig. 109, 



Scale of Quimiat {OneorJi/jm'kus tsehaw0scha), 15 lbs. Leiigtli Slf iBcliei; ; 
girtb 19|' incbes, ' New Westmiiisteiv August 1912. ' (For references see text, p. 596,) 


Most of the principal rivers have spring and autumn runs, 
and some of them a stiminei^ run also, so Quiiinats may be said 
to ;run froniManuaiy 'im til .Oct6ber.,v r': ^ 

The scales I have exa.mined show the running Quinnats to he 
in tlieir fourth and fifth years, those over about 30 lbs. in freight 
being a, year older than the others. jN^umbers of them are 
Pbocl, Zool: ’■: 
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spa'wiiecl in tlie liatclieries, from which it was estimated that 
90,740,472 were libei*atecl in 1910. 

I have already shown photographs from scales of Quinnats 
which weighed 33| lbs. and 624 lbs. (see text-figs. 95 and 96, 
pp. 574 & 575) and I now’ append another (text-fig. 109) from a 
fish which w’eighed 15 lbs. The parr or fingerling stage of each 
scale show’s that the fish spent a year (A) and the greater part of 
a second year(B) in fresh water. 

I have examined scales fmm eighteen Qnmnats vaiying in 
w’eight from 10 to 62| lbs., and all show about the same duration 
of the freslnvater stage. 

When the little fish enter the sea they Kseein to be alread}^ 
larger than the Bockeyes, and to measure from 4 to 6 inches in 
length. The lengths of the 624 Ih. fish at various ages, deduced 
from the measurement of eleven scales, were as follows : — At the 
end of the first year 2| inches, wdien it entered the sea in its 
second year 4| inches, at the end of the second year 13| inches, 
at the end of the third year 25 inches, at the end of the fourth 
year 39 inches, and when captured it measured 50| inches. The 
scale illustrated (text-fig. 96) agrees exactly wfith these averages 
up to the end of the third year, but the position of the fourth 
winter band on it ■would show the fish to have been about 
40 inches long at that time instead of 39 inches, if that scale 
alone were to be depended upon. 

The lengths of the 15 lb. fish, as shown from 22 scales, were, at 
the end of its first year 3^ inches, when it entered the sea 
5| inches, at the end of its second year 13| inches, at the end of its 
third year 26 inches, and when captured it measured 31 1 inches. 
Text-fig, 109 shows the points from which the measurements wrere 
taken,* the scale being exactly an average one. 

Theineasiu'ements of the 33^ lb. fish, averaged from 16 scales, 
■were, at one year 3| indies, when it entered the sea 4| inches, at 
the end of the second year 12| inches, at 3 years 21| inches’ at 
4 years 31 inches, and wdien captured 41 1 inches. ’ 

The above seem to be about the average lengths of Quinnats at 
the ages given. Kone of the twelve specimens I have measured 
depart far from them.'* 


TAe Spawning Mark, 


On the scale of the 33| Ib. Quinnat (text-fig. 95. p. 574)^ a 
clieck in growth (S) may be observed beyond the foni'th winter 
band (E).^ It is ecpially clear on every scale of this fish, and 
I think it, must be; a' spawning .mark, ' One might .expect 


* iTofe :--Sioce tliis paper was written I have ascertained that in the Natural 
Hpfery Museum, bouth Kensington there are speoinieus of Quimnit parr, about 
finches in length, which came fVoin a lake near the head waters of the Kmser Eiver 
1 have bad the pnvelege of examining the scales of one of these specimens wliici; 
measured about inches. The hrst winter band is quite clear, and five line^ 
loroaed m the second, summer are. apparent. 
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a better defined scar, but Quinnat scales are very tliiii and 
flexible, and besides are well protected by a great tliickening of 
the outer skin at spawning time, so they may never become much 
worn at the edges, tl'iiat they may not have become much worn 
up to the actual time of spawning is shown by text-fig. 110, a 
photograph of a scale removed from a 12 lb. Quinnat cifteT it had 
spawned in the South Thomson River, about 300 miles from the 
sea. That scale not only sustained the wear from the shrinkage 
of the fish owing to lost condition between the time at which l^t 
left off feeding, which the lines following the last winter band 


Text-fig. 110. 



Scale of 12 lb. Quinnat (0. tsckaio^iBcha) from Soutli Thomson Kiver. 
Fish speared after spawning, IStii October, 1911. 


sliow to have been quite early ih; the, year, until it wm,s speared 
for me under the supervision of Mr, John Brown of Celista, B.O., 
on the night of 13th October, 1911 ; but the skin wvas sent to me 
dried and folded, and 1 removed the scales from it myself. As this 
scale shows so little sign of wear at the edge, it; seems to' '.me quite 
conceivable' that the m,a,rk A^'.'on ■text- fig. 95 is a spawning mark.' 
If it is not, I am unable to suggest any other explanation of it. 

Oompare text-fig. 95 with text-fig. 109. These scales were 
feaken from fish caught at the same place at the sjune time. There 
are more lines after the hist winter ring on the former than on 

40 * 
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tlie latter, and tliat in spite of what is a, veiy ol)vions cheek in 
growth. The check clearly lasted long enong’li for the edges of the 
scales to become somewhat worn, for the lines following it <lo not 
at all points exactly follow the contours of those immediately 
preceding them. This hsh cannot in these circnnistances havt* 
grown faster than its fellow^, wdiich wns feeding all the time, 
and 3 "et there are 20 lines as against 12. If, however, it 
spawned it added the twelve lines between the wdoter band and 
the scar in the early part of the year 1911, and the eight lines 
outside the scar in 1912. It 'would have spent the early part of 
1911 ill the sea, then come in to fresh water to spawn, and 
reiTiained there after spawning for some little time. It Avoiild 
then Itave returned to the sea in poor condition and possilily not 
very early in 1912, so that by tlie time it had made np condition 
and started to grow again it would add but <anotlier 8 lines or so 
to its scales before the spawning instinct again induced it to seek 
fresh ^vater, and thus brought it to the place of its capture. 


Text-fig. 111. 







Piece of skin taken from a Qninnat {O. tschawjitscha) afta- simwiiin, 


Ctuinnat SKm 

lO lbs. NatSiit 


Compaie this mark also with the outer spawninff mark on 
text-tig. 101, ana note how likp they are, 

A Qmnuat of about 30 Ihs. is just the size on wliirfi I think a 
spawning mark is most likely to be found. The larger fish, like 
t‘'e *<-i Pomuler, ascaleof which is shown in te-xt-liL^ 00 have 
most probably attained their size on aeooiint of the' feeding 
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instinct being more pronounced tlian the sexual. Scale reading, 
vso far as it has gone, has shown that our own very large saimoii 
are all maiden fish. 

Text-%. Ill shows a piece of Quinnat skin taken from a lish 
that had lately spawned. 


The Cohoe {Oncorhynckus kisutch). 

The salmon with which I shall next deal is the Cohoej also 
known as tlie Silver Salmon and the Fall Salmon. The photo- 
graph of its skin (text-fig. 112) shows that the scales overlap 
much more than those of either of the species already described. 
A spawning mark should therefore be better defined if one were 
to be found. 

Text-fig. 112. 



Piece of Aia of the Colioe {Oncorhyiiclms 


The Gohoe Salmon gets the name of silver salmon from its 
appearance when it first ■.-comes in "from the sea. 'It is. their a 
most brilliant silver with a greenish tint on the back. As 
spawning time approaches it becomes a dirty red. The Cohoe is 
■foiin'd ill'' almost ail the .Pacific ..Coast ■■streams' from Monterey Bay 
northwards. The run' in the' Fraser^ Biver' is ' in September' and'. 
October, ■but: the:'Oohoes. 'are on^^’the coast' from J'lily to' 'ISTovember. 
The; 'Weight 'of :'■Cohoes^■■caBne'd ''■■■■ iii.^ 190'9 .was 17., 789, 890 lbs., but 
large numbers, 1,152,452 lbs. in United States waters alone, rvere 
dealt with in other ways. The Colioes in British Columbia 
weigh usually from 3 to 8 lbs., but lai^ger specimens are by no 
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means uncommon find may weigh as miicli as 30 lbs. More 
C'olioes w’Oiild pi'obably be canned if the run did not occur so late 
in tlie year, at a time when most of the canning stations ai'e 
closed for the wunter. 

The number liberated from the hatcheries in 1910 was 
50,424,386, but in some years the numbers have been much 
greater. 

Text-fig. 113. 



Scale of Coboe (0. Msntvh), ^ . 5 lbs. 6 oz. I7tb ISfovember, 1911, 


I find the scales of the Cohoes the most difficult of all to read, 
I have specimens of scales from eighteen fish from Puget Sound 
and from Shuswap, on the Fraser River. These fish varied in 
weight fmm 3 to 18 lbs. What strikes one as most curious is 
that, with the possible exception of one fish of 5 lbs. 6 oz. 
(text-fig. 113) in which a few close lines between B and 0, which 
I think due to a slight check in feeding, may really be the second 
winter band, their scales show them all to have been of the same 
age, namely nearing the end of their fourth year, 

I am satisfied that the Cohoes spend the whole of their fix’St 
year in fresh water. At the end of it they measure, according 
to their scries, from 2| to 3 inches. One rapid grower, which 
vreighed 15 lbs. near the end of its fourth year, measured as 
much as 4 inches at the time of migiution. The growth in the 
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second year is very difficult. to make out. I feel coiiviiicecl 
the greater part of it (I mean as to time) has taken place in fresh 
water in nearly every instance, and in no instance am, I quite 
convinced that the whole of it did not do so. If the whole of the 
second year's growth took place in fresh water, the fish are a year 
older tlian I have stated above. In all cases (I speak, of course, 
only of the fish I have examined) the first entry into the sea 
appears to have taken place between 18 months and 2 years 
after hatching. Further certainty is added to this statement 
by the measurements of the scales, which show the second year's 
growth to have been comparative!}^ small. In three instances iii„ 
which, from the arrangement of the rings, I think the fingeiiings 
entered the sea when about 18 months old, the little fish were 
three times as long at the end of their second year as at the end 
of their first. None of the others even quite doubled their 
length. That is what one \vould expect at that stage from fresh- 
water feeding, but not from seafood. In the third year growth is 
very rapid, and hardly diminishes even as winter comes on. 


Textffig. 114. 





Scale of Cohoe (0. Icisutch), S' lbs, Paget Sound, IStli October, 1911. 


Textffigs, 114 and 115 are typical Oohoe scales. 

All the scales from Puget Bound are from fish captured on 
18th October, 1911, and all show at their edges the lines coming 
close together to form the next winter ba^^ see text-fig. 114. 
A similar f ormation may be noted on text-%. 118, which reached 
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its spaivning ground a month later. But compare these scales 
with text-fig. 115, This fish was forwarded to me from Toronto 
on October 17th, so that it must have been procured at Lake 
Shiiswap some days earlier. 

Text-fig, 115. 


B 

A. 


Scale of Coiioe (O. kisiftch}. 9 . 31 IIks. Shuswap Lake. 

Weigliel after spawning. 

According to Dr. Greene (Migration of Salmon in Columbia 
River, Bulietin of ■ CCS. Bureau of Fisheries, vol. xxix. 1909), a 
Silver Salmon travels about 7 miles ^.?er diem. This fish, then, 
to reach KSliiiswap by, say, October 1 2th, must have ceased feeding 
ill the sea not later than 23r<i August. , It will be noticed t].iat 
tlie outer lines of the scale are still widely spaced, showing that 
smiimei* feeding and growth, were still in progress up to the time 
at which the fish left the sea for the river. 

The Humpback Balmon {Omo^diyncfms goThiiscM), 

I have but little to say at present about the Humpback, the 
Dog Salmon, and the Bteelheacl Trout. 

The ' Humpback has fiesh of a pale pink colour. It was . not 
"used' for' canning purposes iintil quite lately, but now' there is 
gi .good trade in it with China and Japan, where .it is. much 
esteemed. The Chinese, not being aceustoined tO' red-fieslied 
fi'sh, we.re ve.ry shy of the ■ canned Quinnats'and Sockeyes when ■ I 
wirs ill' C'hina.in' 1893, and this. may account for their' partiality 
to" the '.Humpback,. 

■''The tohil we, ight, of Humpbacks canned, on the Pacific: Coast in 
1909 was 100,326,144 Ihs., and over ■■another 8,0'0'0,000 lbs, weight 
was used i^n other ■wavs.. 
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Humpbacks were first dealt with in the hatcheries in 1904, ami 
since then have been turned out from theiii interrnittentlj, ];>iit 
never in very large numbers, comparative]}” speaking, 

They take their name from a peculiar hump which appears 
])eliiiid the heads of the males at spawning time. They are from 
S to 11 lbs. in weight, and have very small scales. 

The main run is in x^Haska. South of Puget Sound the 
Humpback is almost unknown. In the Fraser River the runs 
in the liig Sockeye years and in the years next but one after them 
are much larger than in the other years. The fish, however, 

Text-fig. 116. 
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Scale of Humpbaelc Salmon (O. gorhnscJm), from Puget Soimd. 

(For reference see text, p. 604,) 

seem to come in at 'various ages, 'so : this state ■ of affairs . will 
probably gradually right itself 'again if tlie netting ' is , not too 
severe.' I am judging from, possibly .but a few specimens.' A, 
large number of.. Humpback .scales have been . sent me,'.,bufe, 
imfortiinatel}’',. with no '.further i'nformation than that, they .were 
taken .from . .Hiim.pbacks hr .Puget' Sound on .their way.. to ..the'' 
Fraser. River. ' ' I append .a 'photograph (text-fig. .IIS}: of ' one'; of 
these :;S.cale's., '... TliO' ce.ntre' is only iaod.erately 'W”ell defined',.', but; in'', 
all the 'Others it is even' less - clear,' so 'that I' .have .not 'been , able- to ' 



604 


ME. A. MILHE ON THE 


form ally definite opinion as to the time spent in fresh water. 
This scale shows clearly one winter band formed in the sea (AA). 
I presume that it represents the growth of the second winter. 
All the scales show a similar band, and many of them another 
evidently formed a year later. 

I can give no measurements as I do not know the length, or 
even the weight, of any of the fish when caught. 


The Boa Salmon {Oncorhynckus keta). 

The Bog Salmon frequents the Pacific Coast all the way from 
San Pranciseo to the Arctic Omcle, hut is most plentiful lietween 
Puget Sound and South-'East Alaska, This fish is also called the 
Chum Salmon, and is known in Japan as Sake, and in Siberia as 
Kita.' 

I have not before referred to the pre\^alence of any of the 
species on the other side of the Pacific, and onl}^ do so now 
because the Bog Salmon has long been a staple food of Japan, 
and it is because this fish is white-fieshed, or almost white, that 
the red colour of the other hmrieties has caused them to be 
viewed %vith suspicion when exported to the East. This fact 
ivas ascertained by me when I was in China and Japan in 1893. 

The Bog Salmon gets that name from the distorted appearance 
of the mouth of the males at spawning time. They then look 
not unlike snarling dogs. The average weight of the Dog Salmon 
is about 8 lbs. In British Columbia it is higher, from 10 to 
12 lbs. 16 lbs. would be about the maximum weight. 

The Aveight canned in 1909 was 25,660.845 lbs., and over 
4,000,000 lbs. ^veight was othenvise dealt with for export. 

It is only in Washington State that these fish have been 
spawned in the hatcheries. There an average of about 7,000,000 
fry have been turned out in recent years beginning with the 
year 1900, 

As a general rule the Bog Salmon comes in late in the year, 
September to ^November. But in Alaska the run begins in June, 
and in the Fraser liiver in the middle of August. 

In British Columbia they spawn close to the sea. This I had 
gathered from the ap|>earaiice of the scales before I found out 
that it was known to be the case. I have received scales from 
two specimens weighing 1]| and 12 lbs. respectively, both caught 
in'Piiget Sound .on.'their way to the Fraser River. They show^ 
no indication of fresh %vater feeding at all. The fry evidently 
descend' to' the s.ea as soon as Imtched'Out. - The measurements of 
',10 scales' of the;. 11| lbs. fish, one ■ of wdiich' is shown in text- 
fig. 117, enable me: to ■ give the. rate of growth as follows At, 
the end , of ''the, .first year 7-^ .^inches, , at two 'years'' 13 '.inches,. "at 
three years'2'2 inches, at four '■ years 27''|'inches, and' when caught 
'in'ils fifth, year .it '.measured.- Bl.'inehes. Its,capture was'evid-ently' 
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an early one, as the summer growth is only jnst complete. Un- 
fortunately I ha,ve not got the da-te. The 12 lbs. fish was caught 
at the same time and place. It was shorter. 30|- inches, but 
thicker, 17 inches. Its length at the end of each winter was 
5|-, 11, 20|, and 26 1 inches. From a smaller beginning it w^as 
steadily overtaking the other fish in lengtli, and had alread}" done 
so in weiglit when canght. 


Text-fig. 117. 



Scale of Dog Salnion {Oneorh^nchus keta). $ . 11^ lbs. 
Length 31 inches ; girth IBf inches. 


The Steelhead Trout {^Salmo galrdneri). 

The last of the Pacific Coast salmon with which I am dealing 
is 'the Steelhead, which is 'there 'Called a troiitybiitis'.the'only 
Pacific 'member' of, the 'Sub-geniis Saimo^ to which '.the true. 'Salmon 
.belongs.. ' :It is' believed to .be/’a migi-atory: form' of '.the''Bainb.ow' 
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Trout. Tile fiesli is pale-coloured^ and is not much used for 
caiining. 

The Steeliiead is found from Carmel Eiver, California, nortli- 
warcls to Central Alaska. In CaJifoniin it may be fished for only 
with hook and line. In 1909 4,229,704 lbs. weight was canned 
and 1,960,000 lbs. weight was otherwise used in the United 
States fisheries, without counting those frozen or salted in British 
Colum),)io. 


Scale of Steelliead Trout (Salmo gamhieri), 12f lbs. Leiig 
tb 161- molies. New Westminster. 'Autumn, 1912 . (For refereneei 


'Tn 1910 there w'ere liberated bjthe U.B. hatcheries 12,023,646 
hiifenone was tuiured out in Canada,' 'r ::' r' . ^ 

, ' The , spa wiling ' season, is’ in . the 'spring, . ' but .Steelheads ■ are ' to ho 




HISTORY OF THE PACIFIC SALMON. 


607 


found, in fresh water at most seasons of the year. They weigh, on 
an average, at different places from 8 to 15 lbs., wutih a maxiiiiiiiii 
of about 45 lbs. 

Tlie scales, of which I liave specimens from several fish, but 
from only two that had been weighed and measured, show that 
life in fresh water before the first migration to tlie sea may be of 
consideiable duration. In this species, as in the ease of our own 
salmon, no doubt is possible as to the limits of the part of the 
scale formed in fresh wviter. From examination of a large 
number of scales from my two measured fish, I judge them to be 
about 7 inches long when they enter the sea. As spawning takes 
place in the spring, the number of lines on tbe scale at tlie end of 
the first w'inter is naturally very small. The scale illustrated in 
text-fig. 118 si LOWS fire up to the point A, and that seems the 
usual number, but the first hand is not always visible on all the 
scales, 'which is not to be wondered at seeing how* minute they 
are, inch long at the most, at that time. 

A second winter in fresh water is shown in text-fig. 118 by the 
band B, and a third by the band C. Outside of it are t'wo or 
three more lines added to tlie parr scale in tlie fishes fourth 
year, before it entered the sea. All the Bteelliead scales wdiieh I 
possess show similar lines and bands, so I suppose one may take it 
that< these fish remain in fresh water until well on in their fourth 
spring, c’omiting that in wliich they w'ei*e spawned as one. They 
w'oiild then be just three years old. 

When they get to the .sea. they grow very i‘apid\y. The first 
band completed in the sea. within a year of migration show-s my 
two measured fish to have been then alrea.dy from 19| to 20 J inches 
long (see text-fig. 118, E), and tlie second winter band shows a 
length of from 29 to 304 inches (text-fig. 118, F), but I am not 
sure that I have identified this band eorrectly on the scale 
illustrated. These two fish were both caught near the mouth of 
the Fraser River in the autumn of 1912, wlien they measured 
31f and 33 inches respectively and %veighed 12| and 13 lbs„ 
the shorter and thicker fish being a female. They bad then done 
a considerable amount of feeding in tbeir sixtii year. 

This complete.s iV)r the present 'ray -review of the salmon of the 
Pacific -Coast of Roi'th America. 

It must always- be borne in mind that my ,-ol;>servafcioiis - have 
lieenrnadeon tlie- scales ■ of fish from 'the, F,ra.s-er 'River district 
alone, and that readings from the seales,,of salmon caught else-- 
Avhere miglit show eonsi<'lerable differences,. ■ 'Some divergence is 
almost certa.in -in the duration of freshwater life, for observations' 
of the scales of the- true ,salmon (Scdmo scdar) have shown that 
the further nortli one goes the . longer does .the young salmon 
re.maiii in - .fresh 'tvater, ■ and it .is not 'at all unlikely that the 
Pacific salmon a,re . influenced ' in .the. same' ,' way by climatic 
.co,nditio,ns, ' 
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The strongest argument which I ha,ve heard in favour of the 
prevailhig idea that Pacific salmon migiate to tlie sea as soon as 
they can swim, is that msmy of the rivers which they frequent 
are small, and, at times, are either dried up or frozen hard. Tins 
argument was put before me by a gentleman who is largely 
interested in the Pacific Coast fisheries and generally recognized 
as an authority thereon. It therefore seems to demand an 
answ’er. My answer is that I have examined only the scales of 
fish hatched in the large watershed' of the Fraser River, and that 
possibly the fry of the Pacific salmon can adapt themselves to 
varying conditions. It is known that our own salmon, which 
generally migrate to the sea at two years of age, may enter it at 
one year without hurt, or may remain in fresh ^vat^er for three, 
four, or even five years where the circumstances, as in Norway, 
make it desirable for them to do so. 

But, even supposing that they can adapt themselves to a 
certain extent, I fail to see how any salmon can perpetuate its 
species in a river which is frozen absolutely solid in winter, or 
which is bone-dry in summer. In fact, I believe that the fish 
that run into small rivers where such conditions prevail liave not 
been hatched in them at all, but are really natives of one or other 
of the large river systems, and that, when they get into one of 
these small rivers, they become at once of no fuitber use to their 
own species, and might as well all be promptly utilized as food 
for the good of ours. 

For a fact which supports this belief I have only to refer to 
what Mr. W. L. Oalderwood says in a communication to the 
‘Salmon and Trout Magazine Mbr December 1912, page 24. He 
there describes Capt. Callbreatlvs hatchery in Alaska, I am not 
BOW concerned with the hatchery itself, but with the fact tliat it 
is on a liver, the Jadeska, only half a mile long, which runs out 
of a small lake. A dam has been thrown across the river, only 
100 yards from the mouth, so as to intercept all fish, and enable 
the operators to select the Cockeyes and refuse the other salmon. 
In acldition to this dam a fence of racks has been erected having 
at one place a. tinp. Here the Sockeyes have been taken out and 
lifted over the dam, if not required for the hatchery, while the 
other species have been left below. This selection has gone on for 
eighteen years, and still continues, although the Sockeye Imtehery 
was a failure and hatching operations were discontinued in 1906. 
Mr. Cidderwood says It is an interesting point that, although 
the natural and artificial propagation of the Humpback and Dog 
Salmon were entirely discouraged, the number of these fish 
continued apparently iindiminislied.'' He adds, and this is my 
point, The moral may be that the fish in this river, like the 
fish in other small rivers, are largely drawn from other sources/* 
But, in this case, as none but Sockeyes have been admitted 
to breed, it would seem proper to substitute the word ‘‘ entirely** 
for the word “ largely,** and I submit that wlmt applies to one 
small river may equally well apply to them all 
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If the perusal of what I have wi-itteii induces others to pursue 
this fascinating study of scales upon tlie lines I have suggested, 
my work will have served its chief purpose. 

That the study is a most important one cannot be denied. The 
salmon fisheries of the Pacific Coast are a source of vast wealth to 
the countries so fortunate as to share in them. But that source 
of wealth, like our owui salmon fisheries, already shows signs of 
having been too lavishly drawn upon. It is easy to kill the goose 
that lays the golden egg. By legislation much may be done to 
prolong its life, but legislation can efiect its purpose only if based 
upon thorough knowledge. In this countiy, if salmon scales had 
been studied before the Acts which regulate our fisheries had been 
passed, these Acts would liave been very difierent from what they 
are. The study of scales has so revolutionized our knowledge 
that, of the eleven facts in the life of the salmon, mentioned by 
Mr. Cholmondeley Pennell in 1886 as (ibsolutdy proved, one, 
the most important, has now been shown to be absolutely 
wrong, and two others, hardly less important, require much 
modification. 

I have not made myself familiar with the various fishery laws 
and regulations of tlie Pacific Coast, but I know that many 
experts think them insufficient. If the regulations as to netting 
ai*e to be made more stringent, let it be done with as complete 
knowledge of the various salmon as possible ; and in order that 
that knowledge may be obtained let their scales be systematically 
studied. For months, or j^ears, the fish are hidden from our eyes, 
but from their scales we can fill in the gaps while they are out 
of view, for it has been well said that every salmon carries ti 
record of its life on each of its scales. Whether I have read the 
records written on the scales of the Fraser River salmon correctly 
or not, I can at least claim to have proved that the records are 
there. 

In conclusion, I have to thank Mr. W. J. Sim of Korthville, 
Kings Co., Nova Scotia, for much valuable inforniatioii, and foi* 
luiving procured me nmnerous specimens through Ms friends 
Mr. Frank Parry, now also of Northville and formerly of Granite 
Creek, Mr. J. 33rown of Celista, B.C., and Mr, Josephson of 
Belliugham, "Washington, U.S.A., and Mr. J. Kirkpatrick of 
Yancouver. The various statistics I have given have been 
compiled mainly fi'om ^^The Salmon Fisheries of the Pacific 
Coast,” by J. N. Cobb, Bureau of Fisheries, Document T51, 
Washington,, 1911, and partly also from the Report of the 
Cominissioii of Conservation on, “■Bands, Fisheries and Game, 
and Minerals,” Ottaiva, 1911, 

, The following tahie may [rove of interest 
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38. Notes on Peripaf aides woodicardi Boiivler. 

By Kathleen Haddon 

[Received April 11, 1913 : Kead Alay 0, 1913.J 

This species ha..s been described by Prof. Boo.vier t*. It may 
readily be distiiigiiislied from other Australian species by the 
fact tlmt it has 16 pairs of legs; in this respect this species and 
I\ siaeri from New Zealand are unique among all the Australasian 
Peilpatoides. 

The matei-ial was obtained tlirougli Prof. J, Stanley Oardiner, 
from Western Australia. 

Tiiere are twenty specimens, well preserved and extended, but 
they tend to be rather bent, thus making exact measurement 
difficult. ' The a|;)proximate measurements (in iiiiliimeti'es) are as 
follows 

Females ... 46, 43, 43, 41, 37, 37, 33, 23, 21, 17. 

Males 31, 30, 30, 29, 27, 24, 24, 24, 23, 22. 

It will be seen, therefore, that these specimens fire considerably 
larger tliaii those described by Pi*of. Bouvier j, the greater 
niiinber of wliicli measured from lO-'o to 17 mm., only one 
reacliiiig the lerigtli of 21 mm. 

Bouvier recognises tlie following types of coloration : — 

L ITniforin, with predominance of blue-green pigment, 
yellowish pigment being strewn in spots equitlly dis- 
tribiited over the dorsal surface. 

2« Striped, with tlie yellow spots more niimei*ous, sometimes 
becoming predominant, and forming ,a longitudinal 
band, with or ivithoiit dark papilla?, on each ilaiik above 
the base of the legs. 

A variation of the first type had the ground colour light 
reddish yellow, almost all the papillte being darker, at any rate 
at tlie summit ; some were quite black and aiTanged in short 
transverse rows. Thus the general tone wa-s a dingy giey-black 
with small spots of yeilowdsh pigment round some papilhe. 

A variation of the second type showed a yelloiv-red ground 
colour, with stripes of dark papilke in transverse rows in the 
doi’sal region and no mixture of dai*k pigment in the lateral 
stripe, ... 

AH his specimens showed two large liglit- colon red papilla? on 
tlie Hanks between ■ each paii* of , legs, arranged 'parallel to , the 
long axis of the animal. . ■ . ■ 

These types are all' represented in, my spiecimens and also all 

Commimicatec! by Prof. J. Stxxlev Gardikee, ALA., P.E.S., P.Z.S.' ' 

■f, ‘'Die 'Pauna 'Stklwest-AustraHens/ Bd.'.ii, No. "18, Oiijcliopliora.', 

Bouvier., ' Je'na,, 1909, ' 

."t, ioc. <?#,. p. 315. 

,"':Proc.,'Zool.Boc.~1913, No, NLL A ' : : 



612 


MISS KxlTHLEBX HADDOX OX PERIFATCflDES WOODWAEDI, 


the intermediate stages between them. Those belonging’ to the 
first type show in adtiition a well-marked lateral stripe of a 
greeiiishdiliie colonr. The anteniife are also of a greenish-biiie, 
thus differing from those of Prof. Bouvier’s specimens wbicli lie 
desci'ibes as always being bla.ck. Four of the animals are 
very darlc in colour, one ]>eing practically black, but all have a 
brownish-green tinge ; the v^entrai surface is lighter, but even- 
then darker than the backs of the other specimens. The daihest 
speciinen, wdiicli is a male, differs from all the otheivs in having 
tlie crural papilla? black instead of white. All the aiiinials show 
a ]>atcli of green pigment on tlie inner side of each leg which is 
extended on to the ventral surface of tlie body. In roost cases 
tlie ventral and pre- ventral organs are not well-marked, but some 
of the smaller specimens show the ventral organs distinctly. 
The two light coloured papillae described hj Prof- Bouvier as 
situated between each pair of legs are not apparent in these 
spiecimeiis. 

The coloration of these Peripatus agrees fairly closely witli 
that of Peripatoides orienkdis except that the dark variety is 
by far the most common in the last-named species (771 per cent, 
according to Steel t). whereas in P. ^coodwmxli they are in the 
iiiiriority, as far as our present material goes. 

With I'egard to the external features, these s])eciinens of 
P. woodwardi agree with those desciibed by Prof. Bouvier t hi 
every respect except for the number of crural pa.pilliB in the male. 
These are v^ery prominent and capable of retraction within tlie 
leg, and he describes them as present on all the legs with 
tlie possible exception of the 15th and 16th, that is the last two 
pairs, while he found coxal glands in all the legs except possibly 
the 15tli pair. 

I have exaiiiined ah the males in my material, and although 
tlie papdlhe show extremely clearly in most cases, I can find no 
traces of them on tlie 4th or 5th legs; tliey appear to be entirely 
absent from these legs, as well as from the 15th; the last pair 
of legs may sliow a small papilla. In the male that I dissected 
the coxal glands showed very clearly in the other legs, but no 
trace appeared in the 4th, 5th, or 15th pairs. The absence of 
these glands in the 4th and 5th pairs of legs seems to be coireL'ited 
with the great developmient of their nephridia., which open by a 
urinary pmpill a on the proximal of the three spinous pads of the 
foot. ' 

As' described ; by Prof, Bouvier, the first pair of crural glands 
are extremely long and lie in the lateral sinus with the nephridia, ; 
the last, piair are elongated and iridescent and lie in the lateml 
sinus ,or in the general cavity of the body, while the, remaining 

* “ Moiio^rrarliie des Oijychopliores,” E.-L.' Bouvier. Ann. des Sc. Nat. vol. v. 
9tl series. 1&07, p. ,333. 

' , t “Observations oii JPeripatmp Proc, Linn. Soc. N. S. Wales (2) vol. xxi. 18911 
P- 94 

,, A .IDie'FauBa'Siidwest-Australiens/ p,.320. 
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ones are of tlie same type as tliose of P. orieniaUs^ a vesicular 
gland with a narrow duct lying in the leg. 

The only other particular in which my specimens differ from 
those of Prof. Bouvier is in respect to the female generative 
organs. In the two examples that he dissected there was little 
or BO trace of a receptaculum seminis, but he points out that the 
ovaries w^ere very large, thus making the dissection difficult. 

In both the females that I dissected it was easy to trace the 
oviducts for the whole of their course, and shortly after their 
emergence from the ovarian sac, where the}^ at once diverge from 
one another, there was a well-marked receptaculum seminis on 
each side, full of sperm. This is another point of resemblance 
between this species and P. orientalis, which seems on the whole 
to be the most nearly related form. 


39. Field-Observations on the Enemies of Butterflies in 
Ceylon. By J. 0. F. Fryer, M.A., F.E.S. ; Fello^v of 
Gonville and Cains College, Balfour Student in the 
University of Cambridge,^ 

[Received April 22, 1913 ; Read May 6, 1913.] 


Ethology (Birds and Butterflies). 

The subject of Birds and Butterflies in Ceylon has already been 
admirably dealt with by Col. N. Manders in; his paper entitled 

An Investigation into the Yahdity of Miillerian and other forms 
of Mimicry, wuth special reference to the Islands of Bourbon, 
Mainitiiis, and Ceylon -’t. In spite of this, however, I venture 
to place on record a few further notes from the island, partly 
because they deal more fully with the butterfly-eating habits of a 
most interestingbird, the Wood-Swvallow {Artmnus f umm YieilL), 
but also because the subject, with its direct bearing on the various 
theories of mimicry, is essentially one which requires as many 
observations as possible before any fair, general ions can be 
made. 

A residence of a year and nine months, largely devoted to 
entomological research, gave an opportunity for keeping a con- 
tinual waitch on certain of the more common insectivorous birds ; 
and the following notes comprise eveiy observation made during 
that' period. The locality in each case, unless otherwise sta.ted, 
is the ' celebrated ' Botanical Garden at ' PeradeniyaJ. ' Other 
localities mentioned 'are Yavonia-Yalunkulam, Maha Illupalama, 
and ' Tiincomalee— all places in ■ the hot' dry ' northern ' country, 
which', is characterised by, the' large- area of jungle -'it contains, 

■* Cominiinicated hy 'Pro-f. J. Stanley Gaeb'ibt'Eb, ,P.R.S., -P.Z.S. 

' t Proc'. Zoo], So'C. i911, p.'696. 

- J Ele'vaiioii about 1600- feet, 
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tiiid alsOj ill niv experience, by r. grea-ter qiismtity of butterflies 
jiiifl other insect life than can iisunlly be foiiiid in the hills. 

Tlie notes ai’e gi\'eii in chronological order, and are extrficteci 
from my jonriifil prcictieally without alteration, a.s this method, 
tlioiigli pt'jssilily weaiisome, places a check on tlie personal pre- 
judices of the observer, the introduction of which it is diflicult to 
avoid ill a mere siiinmarj of results. 

Peeadexiya. 

191L April lift, K drongo’--'' took a Papilio polyten Linn. A , 
wliicli could hardly fly, as it had only just emerged ; it then 
caught a Mdanitk isrnene Cram., also released soon after it had 
left tlie pupa, 

April 'hid-Wi. General note that ^‘drongos were only observed 
to take small butterflies, chiefly JphtMma cepUnim Hewit., 
Lycmnids, and occasionally Precis vpliita Crain ” Of the various 
attempts quite one out of two missed their object, while in many 
cases the swoop at a butterfly seemed to he taken more for amiisen 
ineiit than to gain food.’' ‘‘Paradise flycatchers 
paracMsi Linn.) being more retiring, were harder to observe ; tbey 
certainly took Ypkthima ceplonica and small Lycmnids, but were 
not observed to attack anything large." [This week, A])ril 2rKl~’ 
9tli, vms spent mainly in bird observations, and the above is the 
result,] , 

AprillMi..A. drongo was seen to attack Caiopsilm 2Wanthe 
Linn., but apparently ’witbout success. 

Map Wi, A drongo was seen to take an YphtJvima ceplonica in 
the garden, , . . Three drongos chased a Papilio par mda Moore, 
Inifc did not catch it. ... Two bulbuls { 2 [ol 2 )ast€s lueinorrhoiis Gm.) 
chased an orange- coloured moth, probably Argina sp., but lost it. 

Jttm 2 Y)th. A Paradise fly-catcher swooped at a Lhmwiiis 
calidasa Moore, which escaped. 

Jiip Ml a magpie-robin {Oojw/ckus smdaris Linn.) took a 
specimen of the Clialcosiid moth, Heierusia cingala Mooi’e t, and 
flew away with it. 

Octoher . A drongo chaser! a Papilio 2mdnda^ but lost it. 

October I 9 th. A drongo catiglit a Papilio 2K)lpie8 A , and ate it. 

October 21 st A scanty migration for the last tliree 

days. . . , A drongo swooped at a P. polytes 5 form polptes $, but 
missed it. Many females of the romuhis form § with the entire 
hiiifler portion of the hind wings missing. ' 

■ November Ist-lMi (at Yavonia-Yalunkulam). A continual 
■migration of A2)pms (A, pcmlina Cram, and 


tte word ‘fllrongro” is used for either iHerums leucopmialis 
Blyth, or JJ. eeeruleseem Linn, The former was more common ; but the Vnedes 
in iBost , cases was not ascertained. A ' : " 

t This should andonbtedly be an “inedible” species, as it has all the Chakosiid’s 

■nauseous characters to a marked degree 

t poh/fesYesQm}y\m Fapilio aristolocM^fuhr. ■ 

§F. polptes ¥ rofmPm FapUio hector Liuii. Both F.mnstoloelim 

and; are commou'Ceylou insects. , . . 
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f'fUopsUia [CL crocale Cram, with few 0. Linn.'), 

Fapilio poh/tes, F. jasoii Linn., P. nomius Espei', and F, Jiecior 
Liiiii. Bee-eaters (Merops sp. ?) 'were coinmoii, but M^ere only 
observed to chase bixttei'Eies (P. jaso/ij ApjJias sp.) on tliree 
occasions, each attempt being iinsueee.ssfiiL Wings of all tlie 
above butterflies were found occasionally along the roads, but not 
ill any iiiimber. 

November (at Peradeniya). A drongo seen to take a. 

Papilio pohjies § ro^mdus^ Mdiicli was flying badly. 

Novemher %Wi, A number of Mdiigs of Euplcea and Bmiais 
found on the ground in the garden. The only birds seen neai* 
were wood-swallows [A^'tamiis fiiscics YieilL). The wings iden- 
tilled were: — Evplem core Ciuin., fore wings 6 ; E. hollar i Feld., 
fore wings 2 ; P. coreta Cirod., fore wing 1 ; JJauais septentrionis 
Butb, fore wings 5, hind wings 3, 

AFvember 30P^. Spent an hour, 11 A.M.-12, watching the wood- 
swaliows hawking butterflies, which appeared to be forming their 
sole food. The birds sat on the top branches of a leafless tree, 
and swooped out after their prey, usually eflec ting a capture. 
The successful attempts were estimated at two out of three. The 
laitterfiy was carried to the perch and the wings there discarded. 
Butterflies on migration w'ere extremely abundant, and indi- 
viduals of the genus Catopsilia were perhaps most numerous, 
tliough Euplma.s, Danaids, Papilio pjoh/tes and P. demole'us Linn, 
were all quite common. The ivood-swallows limited themselves 
almost entirely to Euplceas and Danaids, only three s'woops at 
Catopsilia and one at Fapilio demoleus being observed, and these 
w’^ere all failures. The majority of the discarded w’ings were 
l)lowii into the river, but the following were collected, pm,ctically 
all of which must have fallen during the morning. 

Result: — Danais septentrionalis : fore wdngs 61, liind wdngs 9. 

E'Uplma core : foi*e 'wings 48. 

E, coreta : „ „ 29. 

E. koUari : „ „ 6 . 

Euplceiiie hind wings 9, fragments 4. 

Papilio demoleus : fragments 2. 

ib' pohjtes <5 or 5 cyrus-lovva^ i fragments .7 
(2 fore wings). ^ 

P. polytes $ rom/ukis : fragments 5 (3 fore 'wings). 

F. polytes 2 polytes : hind wing L 

The predominance of fore wings is explained by their greater 
'Weight, hind wings being blown further, 

A , pair of bee-eeters were feeding near the' wood-swallows. 
Most of their ui.ttacks Tvere on small insects ; but four attempts 
on ' Catops'ilm and, two on Papilio dewtolem 'were ■ noted, all' 
of ' which failed.; ■ These ■ bee-eaters were either ninskilfiil:,, or 
only 'amused themselves 'with /butterflies,' A; young ' Paradise 

' F(( pi lio polytes 2 cj/rm~fovm ve^cmbh^ tlw^A' '. . .. 
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flycatclier and a drongo confined tliennselves to small iusectSj 
in spite of tiie swarnis of bntterfiies passing. 

December 1st, Again visited the wood-swallows, but they left off 
feeding early ; tlie bntterfiy iiiigration was larger, witlv a higher 
percentage of Dnjdma. It was distinctly observed in one case tha-t 
the bird cfiiried the butterfly, a Danais sepietdrionis, to its peitdi 
and then held it with its feet while it pulled the wings off with its 
beak’^h hatched the bee-eaters again, and saw one attack first 
a Fapllkf agmneninon Linn, and then a Etcplcea, but it missed 
each time. They were continually hawking small insects, whicli 
tliey presmnably caught. ISo count could be made of disca,rded 
wings, as all bad been blown by a high wind into the river. 

December 2nd. Again w’atclied the wood- swallows hunting. 
The buttei’fiy was always caixied back to tiie perch before the 
•wings were reiiiovecl, and it w^as noticed tliat poitions of the wings 
Avere often left on and eaten, . . . After failing in a stoop, the birds 
rarely made anotlier at the same insect. . . . Butterflies fit some 
distance Avere usually taken, perhaps to alloAv the bird to attain 
greater pace. ... If a butterfly noticed that itAvas being pursued, 
it at. once dodged and, fiying rapidly dowiiAvards, frequently 
escaped. Wings Avere again collected : — 

iJmifiis septeritrionis : fore AAungs 35. 

DAhmiiace: „ „ 4. 

E'liplma core : „ „ 18. 

E. coreta : one AALole insect and fore Avings 10. 

E. hoUari: fore Avings 4. 

Eapilio polytes ? romidits: fore AAung L 

December 7tli, Wood -s wall oavs bunting in the afternoon ; they 
usually stop before midday. 

December IQtL A young Paradise flycatcher SAvooped at tw^o 
PapiUo pohjtes., a S and a 2 g^olytes form, wiiicli Avere flying round 
inside a large breed in g-cage, but of course could not get at them. 

December IMi. A drongo Avas seen to attack a Papilio acpi- 
memnon and snap ofl:’ a portion of the hind wings. Tiie butterfly 
escaped.' 

1912. JiLimary Ist-Uh (at Maha lllupalama). Bee-eaters 
Avere very common and butterflies, notably of the genera, Cato- 
psiMa:ejoA Appias, wei'e^ abundant. The only attack observed was 
that of a bee-eater on a Leptosm xiphia Fabr., aaI'iIcIi was caught 
,, and eaten. ■ 

.Jammry (at Peradeniya.). A drongo cauglit a 
polytes.2 o^rE,s-form, Avhicb bad Just emerged and bad escaped 
from a breeding- cage., 

, Fehruarfi .22nd. A Papilio poly tes 2 cyrns esca,ped from a cage 
and was eaten by a drongO'p.it was flying very wei-ikly,, as on© 

■wing was, broken halfway doAvn. the costa. ■ 

- #■ Eagge, tBirds of Coylon/ vol. ii.p. 668, states that the wood^swallow heats otf 
:tae Ay'iHg8':of its prey. 
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■ 'JIfircJi (Mh, Noticed three wood-swallows sitting on the 
telephone-wires crossing the Elver Malia-Weliganga.. They were 
haw’kiiig butterflies continually, and during the time they were 
watched selected species of EiqAim only from a passing migration 
which consisted largely of Apjyias pmduia. A seai'ch for wings 
failed, as the birds coniined themselves entirely to the liver. The 
re:Lson for this seemed to he that the butterflies were only caught 
with ease when away from cover ; among vegetation they dodged 
tlieir pursuers nine times out of ten. This fact was specially 
evident during this migration, as species of Eitplma and Bmuiis 
were iineominon, and the birds ivere often forced to sw'oop at 
butteiflies travelling along the river-bank instead of waiting for 
iiidividuals to come out into the open. 

.March The migration of butterflies almost ended ; but to 
obtain confiiination, by a fresh witness, of the fact tha,t wood- 
swallows attack especially membei‘.s of the geneia Eaplaa and 
JJanais, Alexander'^ and I watched three wood-swallows for an 
hour, and we both plainly observed them eat over a dozen Euplmi 
and one Dcmais, We also sa%v one bird with a Fapilwy either 
pohjles $ polytes or P. aristolochm, but were unable to 
ascertain which. As before, the bii*ds usually carried the butter- 
fly in the beak, though occasionally it was tiansf erred to the 
claws when the distance back to the perch was great. 

March 15^A. Watched the wood-swallow’s for three-quarters of 
an hour ; Appias spp. common, Eupkea and Emmis scarce. Tliere 
ivere only two birds feeding, one probably young, for when the 
other caught , a Bmiais aglcea Oram, the young one opened its 
beak and fluttered its wings as if asking for food, though it 
gained nothing by this proceeding. The old bird then ceased 
feeding, but the other, possibly encouraged by the sight of tiie 
Dmmlsj 'worked steadily, soaring round in cii-cles over the rivei*. 
It caiiglit live Euplceas out of seven attempts. 

March \^th. Watched a wood-swallow for a quarter of an hour 
and saw it ta,ke two Euplceas. 

March llth. Watched a wood-swallow from 11.30-12.' It took 
two Euplceas, luit then seemed to have no room for more, as it sat 
for a long time witii the abdomen of the last victim protruding 
from its moiitli like a cigar. 

• March l^th. In five minutes saw two wood-swallows take three 
Euplceas and ,a Fapilio, either F. polytes 2 iyolytes or.P. aristo-, 
hckke^ almost certainly the former. 

.March ' 22nd.' Species of Ettpkm and Danais abundant on; 
migration. A wood-swallow picked out two Danaids (P. 'limmuice 
ami i)., septeniriothis) and then a Ettplma^ after wvhich it stopped 
feeding. ■ " • 

Mar€k-2*ArtL Watched -the' wood-swallo'ws from II,40 a,m.-T 2;' 
two were iinder observation most of the time, occasionally four. 
Tliey took, six" specimens of Euplrea niid two D. septe^itrionk. 

Assistant Curator' of' the Perth 'Mnseiuu, W.A., to wlioia I aui 
'indebted fo'r'auio'b critical asKistanceduriuj?' his ''brief visit to the i>huid. 
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■AprU TArd. A clroii^i^’o s^voopecl at amt probal)h'" took either a 
FapiUo poljfies $ polytes o\: nP. arisiolocJme. 

sipril 2-Uk. Mr. Pole of Miiskeliya wrote that he saw two 
lai’ge dra.goii flies take two xipptkis s]>. ? and one F. poh/ies rS « 

Jul^f 1th (at I^falia Ilinpalaraa). Kotieed tlie I'emains of Dmmis 
sepieritrufiils^ PapiUo jason^ Appias paidinci and P. alhina^ killed 
probably by Asilid flies {Schropogon piceiis and other species)^ as 
tiie bodies were inta,ct thongh empty. Asilid flies were twice 
seen carrying Appias sp. ? A . 

Augast Sih (at Maiia Illiipalama). Caught an Asilid fly with a 
loedinm-sized dingonfly t, which it was sucking tliro ugh tlie eye, 
and later saw anotlier Asilid killing a large Cicada J which M%as 
flying madly about, shrieking (stridulating) all the time. A 
slight bite -from an Asilid was most ■ painful, and felt as if 
poisonous iiiat'ter had been injected. 

Augitsi IWi (at Afaha Illiipalairia). Noticed Asilid flies kill 
Appias sp. ? o' and PapiUo jason . . 

Aagiist 2Sth (at HaJiarana, Alaha Jllupalama District). An 
Asilid attempted to kill the formidable Ceylon hornet, Vespa 
cincta^ whicli, however, escaped. 

A'ugust (at Trincomalee). A fe%v Eitplcea wings were found 
scattered about Fort Ostenbnrg ; they -were pi’obably dx'opped by 
wood-swaHoivs, which "were hawking round the inner harbour. 

Beptemher (Trincomalee). On the Nilavelli'ICucliivelli roa.d 
bee-eaters were numerous, Onexvas seen' to catch an Appias sp,, 
and wungs; of /Aya-sa-??., and Appias spp, w^ere occasionally 

foiind'/on the ground, 

Bepiemhe^rAth (ii^ Peradeniya). Eeleased' an jictias. seUns'B^*^ 
It flew fairl}^ well, but was soon snapped up by a drongo, which, 
before eating it, first pulled off the ‘‘ tails and then the rest of 
the xvings.' 

. The' observations' having now been given at '.lengdli, it is 
perliaps permissible to summarise the impressions gained in their 
^making; — ' 

Butterflies do not form any large ■ peirentage of the, food 
;of;the more eomm,on insecdi voiTius; birds in Ceylon.' ' 

/'ii. (With tlie.exception of'the AVood-8waTow', .birds are ,by no, 
means clever in capturing butterflies, 
iii. The Wood-Swallow is the only bird wAich actually li\'es on 
butter:fiies, and it almost always chooses butterflies of the 
so-called nauseous genera and Enplaa; it seemed, 

however, that this preference was due to the difliculty of 
catching faster-flying butterflies, and not to tlie supeiior 
flavour of the Danciis or Eaploea* 

^ t Tins mid one or two subsequent notes, tbougb not dealiii?? with butterflies, are 
my seem wortlij of record aiid yet are irisufflcient for a separate 




P.Z.S. 1913. PI, LXXV. 



'K S. l\ B. photo. 


EUPARKERIA CAPENSIS. 










p.z.s. 1913 . PI. LXXVIII 



H.BrocTT.jdsl. Universi^ Press, Cambridge. 

MESOSUOHUS BRDWNI AND OTHKRS. 





ON FOSSIL BEPTILES. 


619 


iv. The Yarious species of Bee-eaters, when attachiriy Initter- 
flies, iisualij choose members of the Papiliominhe and 
Pierkhe. 

V, Ti'ie Asilid diptera are formidable enemies to al. otlier 
liYiiig insects. They are. however, preserifc 3ai’ge 
numbers only in the northern country, and thew ^imly for 
a limited period of the year. 

Yh 111 Ceylon a resemblance to the genera Danais m*(k&;pl(m 
is doubtfully of value ; in fact, in the neigh boii.r-bood of 
Wood-Swallows it is a distinct danger, 
vii. The iininetic females of Fapilio polytes are not ol)Yi5usly 
protected by tlieir mimicry, and as a wliok pi'®T>ably 
suffer about as much, or as little, fi*om the iiittaeks 
of birds as any other fast-iijdng biitterily in . 


40. On tlie Soiith-African Pseiidosncliian Eupci^h^rtM and 
Allied .Genera. By R, Bboom, M.D., D.Sc.^, G.WK^S. 

[Heceived and Bead May 20, 1913.J 

(Plates LXXT.-LXXIX.’O 
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Eupabkeria. oapensis Broom. (Pis. LXXY,, XXXVI., 
LXXTill., LXXIX. hgs. 1-8, 17-20, 22, 24.) 

In the collection of Mi\ Alfred Brown of AlhvmL Xofeth are 
a number of impeii'ect’ skeletons of a small Rhyii ehow|)haloid 
reptile of very great, interest,- wliich lie discovered ."jir CTpper 
Triassic beds about four years ago. Mr. !)■. M S. W;ifcsQn esiiimined 
tiieni a year ago, but unfortunately he mistakenl}" tliem 

as belonging to the little acrodont-toothed reptile nai wed , by 
liiin Mesosuckiis hrotmi. Though the two - forms were i: 3 i,et"with 
together and are of about the same size, 'they certaiidy - belong to 
different families, if not to different suborders. In ii., short note- 
conimmunicatecl - to the ‘ Records of the Albany (^) 5 '-'I 

have ■ -called attenti^i to the confusion and' proposed .name 
Ah/|>ari’erkfi,cupensus‘IortheTheeodont.form.- 
■ -''As ' the Ayp-e, I, take 'a .specimen .'.showing a skull 

with most.- of -the- skeleton, . .Though- 'this; specimen VY«ug in the 

A --'-Foi" explaijation oftbe Flatas see !>.- 633. 
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eollectioii ns seen by AVatson, it was sca.reely at all dtw'eloj)ed, 
and lie did not recognise tliat tlie block of stone contained an 
almost pei'fect skull wbicbj had lie seen it, would have prevented 
tlie confusion of tlie two animals. 

Ill thf3 type specimen is preserved the sknll almost complete 
but sligiitlj-'cnislied, and with, the bones in bea,.utifiil condition and 
showing iiearh’ eveiT detail of structure. A number of cervical 
and dorsal vertebrae are shown, both coracoids, the interclavicle, 
tlie right clavicle and scapula, and the right liimieiaLS, radius, and 
ulna. There, are also seen in the sjieciineii the whole of the 
abdominal ribs in perfect condition, the pelvic bones in good_ con- 
dition, but displaced, and most of the left hind limb. Otlier 
speciiiiens sliow the pelvic bones in position and most of the tail. 
Cine specimen slsows a dentary with a. perfect right pes. 

The skull is very similar to that of Ornithosuchus icoochmrdi, 
and tliere can lie little doubt but that Eiqjarheria belongs to the 
same suborder and to the same family, thongli the two genera 
must be regarded as distinct. From the snout to the occipital 
condyle the skull measures about 83 mm. From the snout to 
tlie front of the orbit is about 45 mm. The oibit is almost round 
ami lias an aiitero-posterior diameter of 23 mm. There is a 
liirge antorbital vacuity aboiit 20 mm. in length. The infra- 
teniporal opening measures 18 mm. in height and its greatest 
an tero- posterior lengtli at its lower part is 17 mm. The supra- 
temporal fenestra is small, measuring 13 mm. by 10 mm. The 
width across the froii tabs between the orbits is 14 mim, and tlie 
width across the squamosals where they form the temporal arch 
is 34 miii. . 

The front part of the premaxilla is missing from the type, but 
it was probably somewhat similar to that in Ornithosiiclvm and 
other allied types. It forms the lower half of the posterior 
maigiii of the rather laige nostiil. It supports at least two and 
11 lost probably three flatteiiecl piointed thecodont teeth. 

Tliere is no evidence of a septo-inaxillary on the face. , 

The maxilla is a long slender bone, which foiims the lower 
and anterior borders of the antorbital vacuity. The anterior 
.ascending process passes xip behind^ the premaxilla' and the 
descending anterior portion of the nasal, and iiieets the anterior 
end of the' large lacrymal. The posterior liorizoiital portion 
passes back to below the middle of' the. orbit. and meets the jugal. 
It. supports', .apparently 13 thecodont teeth,' of .which .5 'are 
preserved in ^ the specimen. These are .pointed fattened .teeth, 
verj'siixiilar. in .general 'shape 'to those of carni.v.orous B'mosanrs. 

; They ;.'a.re'^ .feebly serrated behind and probably also'in front. 

.'The'm.asii is,: rather peculiar 'in' shape. 'When viewed' from 
'al.K>ve., 'it '..'appears as a'' long ...naiTOW' bone. -.about twice' a,.,s wide 
behind, where it meets the frontal, as in front. In reality the. 
front is as wide as the back' part,. 'as' it forms a ctuious downward 
process behind the nostril to meet the premaxilla. The peculiar 
shape will best be understood from the figures. 
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T1i€^ lacrynial is an iiniisuallj large bone. , It forms most of the 
anterior orbital niai-gin. Above, it has a long aiticnlatioii with 
tlie pi’efioiital, and below, a short one with the jugal. A:ntei‘ioi*ly, 
it iiiis a large development which forms the upper' ma'i-gin of tiie 
a.ntorbital vacuity meeting the ascending process of the nia.xilhi. 
Of tne iiiiteiior process much is below the level of the gene'jnl 
s'lU’face of the face, suggestive of the antorbital vacuity having 
lodged a large gland. 

Tlie prefrontal is a small narrow hone whicli forms about lialf 
of the up|)er orbital margin. It is ];>ounded above by the frontal 
and mtsal and below by the lacrynial. 

The frontal is a long narrow bone. Behind, it articulates with 
the parietal and laterally with the postfrontal , and in front 
wdtli the nasal and laterally with the prefrontal. It only forms 
a small part of the orbital margin. 

Tiie postfrontal is a small triangular bone which articulates 
witl'i the frontal, parietal, and postorbital, and forms a small paii 
of tiie upper orbital inaigin. 

Tiie postorbital is a triradiating bone. The upper 'process 
passes upwards behind the postfrontal and meets the parietal. 
The inferior process passes downwards and articulates wdth the 
jugal, partly lying in front of it and forming with it the post- 
orbital ai*ch. The posterior process is slioi't. It meets the 
si|uainosal and forms with it the temporal arch. 

The jugal is also a trirarliating bone. Ti'ie anterior process is 
the strongest. It forms most of the infraorbital a,i‘cli, forming a 
long siitni'e with the maxilla and meeting the lacrjmai. Tiie 
upper process meets the postorbital and forms with it the post- 
orbital arch,. The posterior .process is long and slender and 
forms the zygomatic arch meeting the qiiadrato-jugai. 

The C|uadrato-jugaI is an angular bone which supports the 
cpiadrate and the jugal and binds them together. Above, it 
meets the scpiamosal. A large foramen is present between , the 
Cjuadrato- jugal and the cpiadrate near the lower part of the 
bone. 

The scpiamosal is small but fairly strong. It may be regarded 
as a clasping bone which holds together the cpiadrate, cpiadrato- 
jugal, postorbital, parietal, and opisthotie. A sinali upper 
process lies in front of the lateral process of the parietal. The 
relations to the, .cpiadmto- jugal and quadrate will be better' 
understood by the figures given. . . 

The. quadrate is a long, well -developed bone. .Its upper end' 
is firmly articulated . w,ith . the .squamosal- and possibly aiso.w,ith. 
the , opisthotie, and also' meets the quadi-ato-jugaL,.'. 'The -lower 
end forms the articulation.' .There, is a large opening . be'tw-een 
the tpiadrate and quadx'ato- jugal. . ' The- shape, of the bone .is, seen.' 
in the' drawings given. 

The parietal, is smaller 'than the fron.tal. It forms the back 
.'"pa.rt of the -upper -cranial wall, and' leas .a- postero-lateral process 
'•which ' forms ''much of the /posterior wall of the upper, temporal 
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and at its outer eud meets the squamosa, 1. There is no 
trace of a. pinejil foraiiieu. 

Eeiiiiid tli,e parietal and partly wedged Ijetweeii them is a small 
iiiterpa.rietal. It forms the upper part of the occiput, arid partly 
divides the parietal from the siipraoccipital. 

Tlie siipraoccipital forrus the middle part of the occiput. It 
articulates with the exoccipitals, the interparietal, and tiie 
parietals. 

The exoccipital forms part of the occipital condyle and passes 
outwards, fusing with the opisthotic. 

Only a smali part ot the basioccipital shows in the specimen 
as the 'middle part of the condyle. 

The lower Jaw is well preserved. The dentary forms the 
anterior iialf, and the angular and surangular the greater part 
of tlie posterior half. A large oval opening is seen on the outer 
•side of tlie jaw between tlie angular and siirangular. 

A pair of long rili-like bones i-epresent poi-tions of tbe hyoid, 
apparfitus. These are evidently the ceratobranchials, and indicate 
that Evparheria had a biivllike tongue. 

There are well -developed sclerotic plates in the eye, which are 
curved as in tlie bird. 

Two slightly displaced bones are probably the proatlas and 
portion of the atlas. Tliere are probably about 9 or 10 cervical 
vertebra^*, of whicli the upper 3 or 4 are hidden by matrix. The 
lower cervicals have comparatively short centra. They are 
priicti&ally amphiplatyan or iiicipiently proem) ous. The ribs are 
double-headed and Iiave small uncinates. There are 2 sacral 
vertebray and apparently 26 presacral. ' The tail is very long and 
has powerful chevrons. 

The shoulder-girdle is well preserved. There is a long slender 
interclavicle wdiieh is apparently narrow even at its anterior end. 
The ciaviele is also long and slender. The coracoid is large, 
iiieasoring 24 nim, in antero-posterioi* diameter and 16 mm. in 
its' transverse diameter. There is a large oval foran'ieii near the 
scapular, articulation and a little in front of the median plane of 
the bone. The scapula is long and slender. It measiu'es in 
greatest length 38 min., and its lower end is 15 min. across and 
the upper end 12 iiim. in width. There. is no distinct acromion 
process, . and the clavicle has been ■■■probably rather loosely attached 
;'to the front of the low^er third, of 'the bone. ' ^ ■ 

.The 'humerus is very slender.' Its length is 36 mm. 'Only the 
O'litep aspect is displayed, and it ■'cannot' be. seen, whether there' 
is' 'an entepi condylar foramen. 'There iS'' no' indication' of a'li 
ectepicondylar foramen. 'The del topectoral ridge is very short." 
.■,":' The raciiiiS' and ulna are slender'' straig'ht bones. .The radius 
■ ■itteasiires ,32 iiini. in length, and the'nlna'is probably ■■, slightly 
longer. The mamis is dost from 'the specimen.. 

,. .^.’rhongli. ,t,o avo.ifl any confusion '.I '.haye.; used tlie" 'iiiuversally.' accepted',. term 
'coraroidy as I bare elsewbere .reeentb': shown tbe ''bone' ou-gh't' moiV' propetly ' to be 
called tbe “precorawkl’' ■ ■ 
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There is a large broad piastron of abdoiiiinal ribs wiiieli 
occupies tlie whole of the front of the abdoiiien. froiii a little 
behind the coracoi<l to the front of tlie pubis. Tlie ii]">]ets aro 
all slender and arranged in series of thi’ees- — a long outer liblet, 
a shorter middle onCy and a still sliorter inner one. In front the 
innermost series remain free, but on passing back they become 
anchjlosed into united groups of two, three, and four. There 
are probably four seiies of riblets to each vertebra. Altogether 
there are 31 groups of ribs. 

The pelvis is preserved in two specimens besides the type, and 
every detail of its structure is known. The ilium is similar to 
tlie type found in Belodon and ErythrositcJms. The acetalniluiii 
is large, and closed, and the ilium has a welhinarkecl supra- 
acetabular lidge. The iliac crest is developed iiiuch more back- 
wards than forwards, and the whole crest measures 28 mm. in 
length. The pubis is comparatively short and broad. It foiins 
a complete symphysis with its neighbour, and the outer border, 
wdiicli is considerably thickened, passes almost directly down- 
wards. A very remarkable feature of the bone is the p:iesenc€ of 
two pubic foramina. The uppier one, which is apparently the 
homologue of the normal pubic foramen, is the smaller of the two 
and is fairly close to the acetabulum. The other is close to the 
symphysis. In the type specimen both pubes are well preserved 
and the foramina are exactly similar on lioth sides. The iscbiuin 
is a variety of the plate-like foi’in, Init long and slender. It has 
a complete symphysis with tlie other ischium. 

The femur measures in the type 58 mm. : in a second specimen 
55 mm. It has a slight double curve as in most reptilia.^n femora. 
Tlie ends liave been largely cartilaginous. On the inner and 
posterior side, near the union of the upper and middle third, tliere 
is a well-marked small trochanter. 

The tibia and fibula are not perfectly preserved in any of the 
specimens, but in one or other both upper and lower pai*ts ai'e 
shown. Tiiey are apparently a little shorter than the femur and 
coiisideraldy more slender. 

The tai*sus consists of two pmoximal elements, and probably 
four distal tarsals. .The astragalus is ir.regiila,rly cubical, and the 
calcaiieum considerably broader than long. Tiiere appears to be 
little in the way of a heel. . Of -the distal tarsals the 4th is the 
only large one. ■ 

The '.metatarsals are all well developed, and the 5th, has the 
peculiar Rliynehocephalian development. Of tlje others the 3rcl is 
the longest. The 4th is slightlylongert.han the ,2Bd, and the 2nd 
eonsidera.bIy longer than tlieTst. The, 1st, 2iid, and 3rd digits 
have' well -clevel Oped .claws, but the 4th, has the phalanges' rather 
weak .and , the claw, If present, xvas very small. y The ' 5th,, toe 
also has a.' small claw, though larger, than, that of the 4th. The 
' digital formula is 2, 3, 4, 5, .3. 

■ .Dermal ossifications are present along,, the :hack from the head 
to at least well down th.e tail. These,,' 'are. ■■ arranged in pairs, one 
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on eacli side of eooli vertebral spine. All tlie best preserved 
scutes are about twice as long as broad an«l have the long axis 
lying an tero-posteriorly. 

" Sonieat least of tlie ribs of tbe middle region of tlie body 
appear to I'lave'iineinate processes. These are little ossiiicatioiis 
aJjoiit 3 01 * 4 mm. in length and about 1 nim. in Avidth. They 
are iirnily attached to the posterior side of the ribs but not 
aiiciiyloserl Just possibly, though much less probably, they are 
siiiall lateral dermal scutes. 

Before iliscussing the affinities of Eiiparheria and tbe Pseudo - 
sneiiiaiis generally, it will be Avell to consider some points in the 
sti*i:ict.iire of tlie allied genera from Elgin. These very interesting 
specimens, preserved in the British Museum, iweal a few points 
in tlie structure of the group not seen in the specimens of 
Eaparhrk, and adbrd a very thorongli knowledge of tbe sub- 
order. xlMmaurmfermtii-s, on Avliicb the suborder Pseudosucliia 
was founded, has neA^er been very thoroughly described, but 
Mr. Watson assures me that there is no doubt that it has two 
temporal Amenities like those of En-pcvrlceria 
and not. one as described and figured by Fraas. Tliough there 
is thus little doubt that AUosauTm belongs to the same suborder, 
it difters in a good many points fi'oin the Elgin and South -African 
forms, 

Orkithosuchus aa-'oobwardi NeAvton. (Pis. LXXYII.- 
LXXIX., figs. .9, 10, 16,25.) 

The type of this Pseudosueliian is a fairly complete skeleton from 
Elgin, described in 1894 by Mr. E. T. XeAATon. The' specimen is 
preserved in the British Museum, and through tlie kindneSvS of 
Dr. Smith WoodAvard I liaA'e been enabled to make a fresh study 
of it in the light of the neAv knoAvledge obtained from the allied 
South- African form. Xewton’s study of the type has been so 
tlioroiiglily and carefully done that there is A-^ery little in the 
specimen he has failed to obseiw^e, and the points AAdiere I incline 
to differ from him are very feAv in number. Fortunately the 
British Museum has recently obtained' a second specimen which 
supplies a number of blanks in our knowledge. 

The skull, on the Avhole, resembles that of Ethparlceria in all 
essentials, 'SO far as can be seen', though' the ciunial sutures are 
less, easily made out in Oi'nlthosuchiis bhA the palate is unknown 
ixi' E'lipfwherm. The skull of . iDoodimrcli is more 

.slenderly 'built, and /it differs, in haAung apparently no inter- 
parietal, . in the shape of the jugal, in haAung u much .larger 
a'ntorbital A?acinty,. a.nd in h'aving the Teeth differently a,i:Tanged. 
"In . the'' 'restored side Vmw of the'- skull which ' I ' givm, and which' 
ciiffei's',' only sligh.tly' from : that ■ given , by Newton, the " shape of 
the various openings and bones;'ca.n '.read'ily be, seen. ■ The dental' 
.formula olEmMmtmkm appears.', to be,, !. 3., 'm. '9' as .against 
1.3, m. 12 in Euparherm; and '.there ■ 'k, the further , diffbm^ 
that, Avhile in the South African genuS' only one mandibular 'tooth ' ' 
oAwlaps the upper Jaw-hoitler, in there: 
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teetli whicli pass to tlie outside between tlie premaxillary and 
maxillaiw teeth. 

The palate of OrnitJiosuchus is well preserved but not com- 
pletely displayed in front. The restoration of it which I give is 
hypothetical only in the prevomerine region and in the basi- 
occipital. The }:)terygoids are large, as are also the palatines 
and ectopterygoicis, and these three bones of the two sides foiiii a 
large vaulted bony roof to the mouth. On ea.ch side there is a 
pair of oval openings — one between the palatine, the ectopterygoid, 
and the pterygoid, and the other between the pterygoid and the 
palatine. This latter is regarded by jS^ewton as the posterior 
nares. In this, 1 tliink, he is in error. The opening has the 
borders quite flat, and was probably covered by ineinbrane in life 
and did not transmit any structure of importance. The pteiy- 
goid sends forward a. long slender process along the iiinei* side of 
tlie palatine which, doubtless meets the jirevomer as suggested 
in tlie figure. 

The shoulder-girdle and anterior limb, though lost from the 
type, are fairly well preserved in the second specimen. The 
scapuda differs from that of Eupai^ceria in being very narrow in 
tlie middle and much more expanded at the base. It is much 
moi*e Dinosaurian in appearance. The coracoid has a rather 
small forameiij and the piosterior border below the glenoid cavity 
is deeply notched. Tlie interclavicle is narrow and not expanded 
ill front apparently. The clavicles are also slender. 

' The humerus measures 57*5 mm. in length. Thei'e is a well- 
developed deltopectoral crest, and the general appeai-ance of the 
bone suggests a compiarison with that of the Theropoda. The 
radius and ulna are not very well preserved. The foi-mer 
measures 47 mm. and the latter 49 mm. Only a few bones of the 
maiius are preserved, and these are apparently displaced. A 
cast of a specimen obtained by Mr. Watson shows rather more 
of the maniis. There are piretty certainly three well-developed 
digits, and, I think, evidence of a fourth. The cai'piiis is badly 
preserved: possibly it was imperfectly ossified. 

I liave given a restoration of the pielvis for most of wdiicli, 
I tliink, there is clear evidence in the sj}eeimeii. The pubis is 
essentially similar to that of Eiiparlceria^ but much more elongated. 
It has a large single puliic foramen. There is evidently a com- 
plete s3nn|)liysis. 

The bones of the hind foot of the type, though much displaced, 
have been sepa.rated out and identified, by iNewtoii with marvellous 
care, and the foot is seen to resemble that of Etiparlcerm" pretty 
closely, the main rlifierence’ being that the fifth,, metatarsal shows 
less of the .peculiar' Rhynchocephalian development, .and the 
,'phalang'es of this, too, are feebler. ■ 

■ OeKITHOSUCHIJS .TAYL'ORI, sp. 11. ■ .(PL .LXXVII.' fig.Tl,) 

In,, 19,04,, M,r.: G.' A.,, Boulenge'r'' described „some rather badly 
preserved r.eptilian ','reinains';. from;.'- Elgin;,,, as, a large example 
of 'OrnMhomcIm-s ' woMwcmlL ^ Taylor, when sending the 
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speciiiieii to the Britisli Museiiiri, recognised tlui,t it was a near ally 
of Orn 'thosiiclais v:ofdtmrdi, thoiigli ndnut 2i times as large. 
i\'[r. 'Boiileiiger fliseiisses at some length the question Avl'ietlier the 
S'|iecirtieii is merely an ohier example of 0. itxmdmirdi or a new 
s|ieeies, and comes to the conclusion that there are no other 
ditierences tli;m tl'iose tliar iniglit l>e accounted for by difierence 
of age. My comparison of the specimens has led me to coii- 
cliide tliat tlie animals, though allied, are at least distinct 
species, and I ImTe therefore much pleasure in naming tlie form 
after the discorerer. 

The specimen shows most of the skolL The jngal is proliably 
perfect r)iit is partly hidden by matrix, and tlie qnadrato-jiigal 
is also iiej'irly perfect. Tlie squamosal and I'tostorbital are inuch 
CFiislied, I'uifc the side view of the iiack lialf of the skull can be 
restored witli moderate accuracy. Idlest of the upper side of the 
skull is presitrved, but partly broken and not well displ.ayed. A 
fairly complete snout witl'j maxilla and preinaxilla of what may 
perliaps be n second individual is also preserved. And as \ve have 
the remains of the last maxillary tooth in the first specimen, and 
the corresponding tooth in the snout-fragment, we can make a 
fairly complete restoration of the skull. When this is done, the 
very marked differences between it and' the skull of OrnlfJiosuckus 
imodwardi a.re apparent. The arches are seen to be ma.ssive 
instead of slender ]')ars, and the snout relatively much more 
powerful. The fact of the two animals being distinct is further 
coiifirined by the fact that the British Miiseimi lias I'eceiitly 
obtained, from 'Elgin two new specimens — the one exactly 
eorrespoiiding in size to the type of Oriiitkosiichits if'ood'wcmli^ 
and the other, so far as can be made out, agreeingn’ii size 
with the large form. In the new specimen of 0. tayhri part 
of tlie palate is preserved, and it. agrees essentia.lly with tlmt of 
0. imodimrd'L There are two similar openings in tlie ba,ck part, 
and tlie pterygoid sends forward a. similar but^ relatively larger 
aiiteiior process. ■ 

Her.petosuchits oranti iJ^'ewton, 

, This 'Small Pseud osiiehian from Elgin is less satisfactorily pre- 
served than Ormtkmmkus woodnxirdi^ hiit there is sufficient to 
sliow tihat it is a fairly near ally. The skull differs considerably', 
ill its proportions, but probably the essential structure, is similar. 
The palate is narrower, and the ''anterior process .of the pte'rygoid 
is relatively broade,r, and there is .only a- single ope,mng in, the 
pterygoid region. ■ The shoulder-girdle and anterior limb are 
cliierently 'proportione<i, being much more slender, and ' indicate 
that t,ha, .habits of the two genera were different. ', ' An interesting 
■point revealed .by. this specimen, is the .fact '.that the man us liaS" 
.five well-developed- digits. .In the carpus'' th'ere are 'at' least'.three 
elements. The ,fi,ve, in,etacarpals' are.,'w^ell preseiwed, but'most- of 
the plmlaiiges a'.re 
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Bkowxiella AFiiicANA, gen. et sp- n. (PL LXXIX. fig. 21.) 

Ill Mr. Brown’s collection there are portions of at least two 
skeletons of an animal rather larger than EuparJceria capmsis 
but closely allied to it. The only parts 'well preserved ai:*e the 
slioiilder-girdle, pelvic girdle, and femur. These indicate an 
animal iieai’ly a half larger than the better known ilfricaii 
form. 

The following measurements will illustrate the differences in 


of tile t-^^ 0 forms : — 

Muparlceria 

IhrjiviiieJJa 


capeusis. 

afrieajm. 


mm. 

riini. 

Width of base of scapula 

15 

20 

Lermth of coracoid 

24 

' 30 

Length of iscliiiini 

35 

about 50 

Leiigtli of femur 

56 

74 


In general structure there is a close similaritj between tlie 
bones, but those of Broivniella are more massive, and there are 
imineroiis minor differences. 

The ischium differs in shape in being constiicted near its 
middle, and the pubis, besides being much broader and stouter, 
differs in having only a single pubic foramen. This difference 
seems of sufficient importance to justify the placing of this 
species in a separate genus, and I have much pleasure in naming 
it Jifter Mr. Alfred Brown, the veteran collector, to rvliom Science 
owes such a deep debt. 

Mesosuchus beowni ■ Watson. (Pis. - LXXYIIL, LXXIX. 

figs. 12-15, 23.) 

Though 2£esosucIms hroimii differs considerably from Etipcirkerm 
and is probably not a Pseudosuchian, it has nevertheless some 
interesting affinities, and, both from its association wdth En- 
parkeria and from the fact of the trvo forms having been confused, 
it seems Avail to consider the one along 'with the other. 

As already mentioned, Watson, in his desciiption of Ifesost^Eim 
hrotim% had regarded some of the ■ imperfect skeletons associate-cl 
with it as belonging to the same form. As 'we iicnv know that 
most of these skeletons' belong to the similar sized but distinctly 
different Eitpark€7*m cape7isis^ it is necessary to- redefine Ileso- 
mcAtts to some extent. 

The. type specimen consists -of a badly crushed skull showing 
the pre maxilla and, maxilla' of . the' left side in good condition, 
wdth .most of the lower jaw- and. most of the palate- badly misiied. 
Much ' of. the -rest, of the. skull - is. present, ^ but so badly distorted 
that a re'storation is difficult. Of -the'-rest' of -t!.ie skeleto.n of the 
type individual-almost. the whole of the vertebral column from the 
.head ,to- about the- m.i€ld]'e'’Gf 'the tail is preserved. Of the shoulder- 
girdle there is.- practically, nothing --preserved, though much of -th©' 
' Peoc. -,Z o-OL. -S,oc.— 1,9:13,, , Xo. - XBII. 42 
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3 *islit a.riii is seen. The pelvis is harlly preserved, but both iseliia 
jire well seen and most of the left hind leg. 

Tiie preiiiaxilla is particularly interesU^^ in ^having no iiiter- 
iiasal process, aiid in this resembling the bone in lihyuchosarams 
n\\A Hyperodapedon. It has two well-developed acrodont teeth, 
which. 'are roiiiid and blunt. The maxilla is long and iiaiiow, 
arai h.as 13 irregularly arranged rounded blunt acrodont teeth. 
A disiirticiilated quadrate, which is not that of Eiiparlceria and 
isretly certainly that of Mesos'mhuB^ is nearly as broad as long, 
and iiiuch more massive than the quadrate of Eiiparkeria. There 
arc two iiiodei‘ately distinct condyles. Wataoids description of the 
palate cannot at present be added to. Pterygoid of remaiAnible 
shape witli a deep posterior ramus applied to the inner side of 
the quadrate, small external ramus (not ^veli exposed) and long 
anterior ramus winch bears a closely-set series of small pointed 
teeth, Tomer apparently narrow^, with a series of small pointed 
teeth articulated with anterior end of pterygoid. 0th ei* bones 
of palate not sliown, Epipterygoid widened with a deep notch 
for the optic nerve, touching the top of tlie deep posterior ramus 
of tlie pterygoid. Panisplienoid very large and placed Iiigh up in 
the skull.’’ Most of the postcranial skeleton described by Watson 
are really bones of Muparkeria^ wdiile the supposed scapula is 
really the ischium of BroivnieUa africana. 

The lower jaw is fairly well preserved in the type specimen. 
It difiers from the jaw of Euparkeria in Imving a relatively 
sriiiill lateral opening and in having the part of the jaw behind 
the opening larger than the dentaiy portion. The surangular 
forms iiiore than the upper half of the outside of the back of the 
j;iw. and the rest is mainly formed by the angular. 

The vertebiiB are not well preserved. They ai^e of about tlie 
size as tliose of Euparkeria m 2 :iemis. The cervicals have 
faii-ly long spines, and the wdiole neck is relatively I^ngei- tlian in 
Efi]:mrkeria-—pmhMY 11 vertebrfe may be cervical. Altogether 
there appear to he, as in Eiiparheria^ 26 pre-sacral vertebraq and 
ap'pirently, 2 sacral. 

Tlie Inimerus, radins, and ulna are much more massive tlian in 
Euparkeria, but not very well pieserved. The humerus measures 
37 mm. in length. ■ 

'The ilium diflers considerably from thatAif Eujmkerki,, n.ml 
resembles much more closely tliat of Hoimsia, Thougii imperfectly 
pi-eserved, the upper part of the ilium is manifestly .about twice 
,as ■ deep , as in Eiiparherm * , The ischium also differs ma,rkedly from, 
tinat of ■ Euparkeria in being ..relatively . much sliorter, and having 
only a short .symphysis. The pubes are ■ very 'badly preserved, 
l"ni.t.bave manifestly been much broader' than in^ Ettparkeriuj 
tlioiigh essentklly similar in type..'. The illustrations given show 
the'^specim.ell as preserved and' the pelvis I'estorecl, ■ 

: . The femur,. tibi.a, and' fibula 'are not unlike thos.e of Euparkeria. 
■Theffemur probably 'measures 49;mm. in .'length, and. 'the 'tibia 
4,7 .miin ''The tarsus', has ;the' bones displaced, 'but, is' apparently: 
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better ossified tba.n in Eiipa/rkeria, There are three large 
elements and at least two small ones. The rest of the pes 'is 
probably of the Rhynchocephalian type. 

There seem to have been no dermal ossifications in MesosucJms. 


ScLEEOMOCHLUS TAYLORi Smith ‘Woodward. 

One of the most remarkable of the double-arched reptiles from 
the Elgin sandstone is the little form named by Dr, Smith 
Woodward ScUroinochlits iaylorL Though there a,i‘e preserved in 
the British Museum the remains of five individuals, and though 
something is known of most of the skeleton, the animal is too 
small to be well preserved in the coarse sandstone, and hence our 
knowledge of the detailed structure is very imperfect. Smith 
Woodward’s description and restoration give practically every- 
thing 03 ie can be sure about. The >skull seems to be essentially 
similar to that of Oniiikosuclms. 

Affinities of the Pseudosuchia, 

Mr. E. T. IN'ewton, in describing Ornithosuckus and Ilerpeio- 
Buchns^ discusses tlie affinities of the forms. He calls attention to 
the marked resemblances of the forms to Aetosau7*iis, and even 
thinks it possible— as we now know to be the fact — that Aetosaurim 
has an infratemporal vacuity, and also discusses the relationships 
with Stagonohpis and others of the Pai*asuchia. A comparison is 
also made with the Dinosaurs Compsognathus^ Ayichisaiirus^ and 
others, and with the skull resemblances in the Pterosanrian 
AScypkognatlms. In summing up the evidences he says:— “The 
inaiiy points of resemblance between the Parasiichia and ceitain 
of the forms usually included among the Dmosa.uria, have also 
been noticed by other writers; and the difficulty of separating 
the two groups is increased by a study of tliis new Elgin reptile, 
wliich holds, as I think, a moi'e intermediate position between 
the two series than any form hitherto described, for although the 
characters of its skull and teeth find their nearest counterpart 
among the Dinosain’S, and the pelvis and limbs might belong to 
either a Theropodous Dinosiiur, or a Parasiichian, the form of 
the free astragalus is more Crocodilian than Dinosaurmn. While 
acknowledging the difficulty of assigning this new reptile to either 
of these groups, it seems most in. accordance .with the facts to 
place it provisionally with the Dinosaurs.’^ 

' Mr. G, A. Boulengar, when describing the large specimen' of 
OniUJimiwkm^ criticises ’BTe'wton's ■ conclusions. H©' ;sajs:— 
“ Much as I admire Mr. ’ISTewton^s description, of Ormihomckm' 
.... I cannot . . . endorse his conclusions as to , the systemat-io: 
position of " the reptile.’’' ■ “ Dr. Smith " Wood w'arci was 'nearer the; 
truth ''When he compared it "with'' AetosmmisP ' BO'Ulenger argues'' 
that': 'should' be ,'j)lac'e«i wu''th,'',':i?.efedo?^, Ptagomlepm^ 
and :AetQmi^m ' in; the, '.order ..'named..' bj' Owen, Ther odontia— a 



63 :,) 


DR. R. BRdOM OX 


group wliieh agrees quite as luncl'i with tlie Rlivncliocei'ilialifi and 
t.iie C:ii*ui\T}roiis Diiiusaiirs as witii tlie Grocodiliaiis. 

Tiioiigii these two opinions seem a,t first siglit to he at vai'ianee 
the\^ are really pretty similar. Pi'acticaliy, it amounts to tliis, 
tliiit ill the Pseinjosiieliia ^Ye have a group of primitive reptiles 
wliicii, wldle thev do not fit into any of the later specialised 
orders, liave atiinities with quite a nuinl)er of other groups. 

There cannot, I think, be the slightest doubt that the Pseiido- 
siicliia iiave close affinities with the Diuosanrs, or at least with 
tiie 'Tii€-ropoda. This Inis been recognised by Marsli, v. Ilueiie^ 
and others. In fact there seems tomne little doubt that the 
ancestral Dinosaur was a- Pseudosucbian. The skulls of such types 
as Efiparheria or OniitJ^osiic/ms are practically Dinosauriaii even 
in detail, and the skulls of the early Dinosaurs, such as JncAh 
stmrus, differ less from tiie skulls of Pseudosuehians tiiaii those 
of the early Dinosaurs do from many of the later types. And 
there is nothing in the post-cranial skeleton that is not just what 
ive slioiild expect to hud in the Dinosaur ancestor. The shoulder- 
girdle is more primitive in retaining clavicles and interclavicle, 
iuit these are elements whicli we know from the history of other 
groups are very variable and reatlily lost. The pelvis is almost 
ilinoSiiurian, and differs only in having tlie aeetalmlum closed. 
This is an important character; but ’when we consider the con- 
dition ill the two nearly allied Monotremes — the one witli the 
acetabulum closed, the other with it open — ^we see how easily even 
this character may change. The hind limb is almost Dinosaurian 
ill Mupmkeria. The ankle is less specialised and the fifth toe is 
still well developed and retains the Bhynchocephalian characters. 
JfJiiparkerm is in my opinion potentially bipedal, and was proba bly 
partly bipedal in its habits. The fourth toe of the hind foot is 
more feebly developed than the third and the axis of the foot is 
down the third toe, whicli would seem to indicate that the feet 
were, at least not so laterally placed an in lizfirds, and that the 
a,nima]. possibly ran on its hind feet. . The relative shortness of the 
toes also seems to confirm this view, as well as the feebleness of 
the fore limbs. I believe Eifpcirkerm fed on some large forms of 
insects like locusts, and captured them with its fi-ont feet. 

Ormtkmucims ’was probably very similar in liabit to Euparkeria 
ami was even a little better ada.pt ed for running on its hind feet ; 
tlie large 'species 0, could hardly have had the same habits 

■ as 'the small 0. wootlwurdi. It is too massively built, and probably 
hadbecoine largely carnivorous, adding to theiarger insects various 
somli' vertebrates, and ' perhaps, ■ like ■ the vulture, the flesh' of 
animals too large for it to kill. 

' ..The affinities of such small.- Pseudosuehians 'as Euparherimj 
JJridtkmmhm^ Aetosamrm 'with" the , Belodonts through, such 
" a'U interinediate form as Erythrmuchtis is very .manifest. ' ''And as 
■Boiiienger ".stated, the Pseudosuehians are„about: as 'near' to the 
-pArasiichians .. as , ■ to , th"e^ . Dino'saure. . ,.'Th'e -seri-es ■ of , dermal ■ plates 
.'-down ''-the, back, tliotigh’ suggestingVaffiiiity As, '.however, not 
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cliaracter on wliicli too much weight must be placed. As we 
see in the Lacertilia:, dermal ossifications are subject to great 
Yaiiation in eren allied forms. 

Aiic^tlier group to wdiich tlie Pseudosiichians seem to liaTe 
affinities a..s suggested by Newton, is the Ornithosaiiria. In genei-al 
proportions the Pterodactyles ditfer very greatly, but the foiiii 
fi'om which they arose must have been very much like that seen 
ill Pseiidosucliians. The Pterodactyl and Pseudosucliiaii skulls are 
almost exactly similar in essentials. As pointed out N’ewtoii, 
the skxill in Sci/phognat^^^^^^^ I'esembles pretty closely that of Ornitho- 
sitGlius. The Pterodactyl manus is simply an ordinary reptilian 
inaiius with the 5th digit lost and the 4th greatly specialised, 
and there can be no doubt that the 5th digit was lost before the 
w'ing-’membraue w'as developed. The pelvis of the Pterodactyl 
is not thorouglily known beyond doubt, but seems to be a modi- 
fication of the ordinary plate-like type with the prepubis ossiiied. 

Scleromochliis is a very lightly built Pseudosiichian evidently 
adapted for taking leaps, and not for bipedal progression on tiia 
ground. Tlie limbs are long and slender, and the length and 
slenderness of the fore limb suggest that possibly there was a 
membrane stretched bet\veen the fore and hind limbs and perlaips 
between the hind limbs and tail, which would enable the little 
animal to take sustained leaps like Peiaimis, 

Although Scleromocklus is alretidy too specialised in the hind 
foot structure to have been in any way ancestral to the Ptero- 
dactyls, it may suggest how they have arisen, just as Gakopithems 
suggests how the bats arose. 

There is still another group to which some Pseiidosuchiaii has 
probably been ancestral, namely, the Birds. For a time one or 
otlier of tlie Dinosaurs was regarded as near the avian ancestor. 
The resemblance of the hind limb and pelvis seemed to make this 
extremely probable, and Huxley, Marsh, Cope, and others have 
all favoured this view. Others, however,, were more impressed by 
the apparently avian characters in the skeleton of the Ptero- 
dactyls, and especially in the striking avian appearances in the 
brain, and have argued in favour of a close affinity between 
the Birds and the Pterodactyls. Osborn, while recognising 
the affinities to both groups, and especially to the Dinosaurs, 
believed that the Birds and the Dinosaurs had a common ancestor, 
probably in the .'Permian. ' Seven years ago, -when describing tlie 
skeletogenesis of the .Ostrich,. I ' argued . that 'the bird 'had come 
from a group. immediately ancestral to the Theropodoiis Dinosaurs. 
.The Pseudosuchia, now that it is better known,, proves to just 
such. a group' a..s is required. '' In those points wdiere we find tlie 
Dinosaur too specialised, we vsee' the' Pseud osuchian' still primitive^ 
enough,.' .The .bird ,,'pel vis has probably developed frolii' a' type 
lilC'C that of by the pubis turning ' further back' 'iinil 

tlie' 'symphysis 'beco.ming'’ lost. Whether 'the union, of tl'i.e .meta,- 
taimls is a primaiy or '.a 'secondary ''character' is , a debatable poiiit. 
Tire ''question is'' really whether the bird .'ancestor, 'was a hopp'ing',' 
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animal before it flew, or if it only bopped after tlie wing 
kail beeciiiie specialised. I am strongly of tlie opinion tliat it was a 
iiu]jpii.ig aiiiiiial first, and that the metatarsus became strengtlieiied 
to support the weight of the body entirely boine by tbe hind feet. 
It is eiisy to understand a hop]fing animal taking to an arboi-eal 
life and ultimately developing a wing out of a foiu‘-toecl hand, 
while it seeiiis unlikely that the hind foot could ever have 
developed by arboreal habits. It is interesting to note tliat 
wliile the ancestor of the Pterodactyls had four toes in the manns, 
tlie re is very clear e\'iclence from the skeletogenesis of tbe bird 
tho.t the latter also bmi a four-toed ancestor. 

A Pseudosiichian wliicli tlunugh a bipedal habit had developed 
a streiigthened ankle-joint and a firm metatarsus, and had lost 
the 5t!i digit from the manus would meet all the requirements of 
t'lie a.vian aneestoi'. 

We know at jaesent too little to discuss the I'elationship of the 
Pseodosuclnans with Sphenodon and witli Gnatliodonts, nor can 
we sa}^ wlietlier llowesla and Mesosuchas should be placed with 
tbe Pseiidosu cilia ns. There is evidence of a generalised Permian 
liiiynchoeeiduiloid order which gave i-ise to the more specialised 
Ti'iassic groups, but Jit present we know too few forms and very 
few even of these are well known, and until our knowledge has 
loucli advanced it seems unwise to attempt any further classifi- 
cation. In South Africa we can trace through the Lower Triassic 
siiid Upper and Middle Permian beds forms that nan' be ancestral 
to the Pseud osiiclua ns, and when these are better known a 
satisfactory classification 'will be possible. 

I am niucli indebted to Mr. E. S. C. Dyke for the pliotogi*aphs 
of Eiipm’ke'rici* 


Eeferences to Liter aiure. 

'(1) E. T. ISTewtox, — “Reptiles from the Elgin Sandstone. 
Description of two - New Genera.” Phil. Trans, vol. 185, 
1894. p. 573. 

(2) G. A. Boulexgeb, — “O n Reptilian Remains from the Trias 
of Elgin.” PIiiL Tmns. %’oL 196 b, 1903, p. 175. 

■(3) A. S. WooBW'AEB. — a new DInosiurian Reptile^ (Sclero- 
modikm iayhri) horn the Trias of Lossiemouth, Elgin.” 
Q. J. G. S. voL Ixiii. 1907, p, 140. 

"(4) E. V. HuEXE.-~-^tDie Dinosaurier der Europaischen . 'Trias- 
'' formation.” Cseol.'u. Pal. AbhancL, Jena,. 1907, 

(5) ,D. M..,, S,. .Watsox.— hro-umk .gmi, et spec, nov.” 

' Rec. Albany Mils. vol. ii. pt. iv. p. 296. w 
,'(6) R. RiiO'OM. — -'^LN^ ote (m Mesosuchtis h'btmn Watson, and on 
a new' South -African' Triassic' Pseiidosucliian 
, mipemis)E '' liec. Albany 'Miis,' voL ii, pt. v. 1 91 B, p. 394. ■ 

list 'Of other papers will 'be found in V'. Huene's ivork. ■ 



FOSSIL REPTILES. 


G33 


EXPLANATION OF THE PLATES. 

Ang. Anpruliir. B.o. Basioecipitai. Cl, Clavicle. Co. Coracoid. D. Deiitale, 
Fr, Frontal. I.d. Iiiterclavicle. X.P, Interparietal. Ju. Jugal. L. LacryiiiaL 
M.t. Maxilla. Xa. Nasal. Fa. Parietal. Fa.o. Parocciintal. Fmx. Premaxilln. 
F(kF. Postfrontal. Po.O. Postorbital. Fr.F, Prefrontal. Q. Quadrate. 
Qu.idrato-]M§'‘»^- S.Ang. Siiraiigiilar. Sc. Scapula. S^O, SupraojX'ipitaL >%. 
Squamosal. St. Sternum. 

Plate LXXV. 

Fagmrkeria oajpemis. 

Fig. 1. Side view of type .specimen. § imt. size. 

2. 'Fop of skull of type specimen. Nat. .size. 

3. Left dentary of a seCMUid si^eeimen. Nat. size. 

4. iiiglit hind foot of this second specimen. Nat. size. 

Plate LXXVI. 

JSuparkeria capeusis. 

Fig. 5. Side view of skull, Nat. size. 

6. Upper view of skull. 

7. The quadrate viewed obliquely from beliind, showing the relations to tha 

adjoininu bones. Small portions of the squamosal and opisthotic are 
broken off. 

8. Shoulder-girdle, slightly restored and with the probable eartihiginous stenniiu 

added in dots. Nat. size. 

Plate LXXVI L 

Fig. 9. Side view’ of skull of Ornithoftuchus woodicanli. Nearly nat. size. 

10, Under view of skull of OrnithosueJms woodwardL Nea"rl>r nat. size, 

11. Side view of skull of Ornithosuclim tagloH. About | nat. size, llestored 

from the type specimens. 

Plate LXXVIII. 

Fig. 12. Side view of imperfect skull of Mcsosuclms hroimii. Xhit. size, 

13. Impression of the teeth of the right maxilla of MesoBuchtts hroimii. Nat, 

size. , . . ' 

14. Fragment of ilium, and left hind limb of Mesosucl^us hroumi, Nat. ^ize. 

15. Fragmentary pelvis of Mesosuchus hromii. Nat. size. 

10. Shoulder-girdle and fore limb of Ornitkomichm leoaclwardi. About | nat. 
size. Slightly restored. 

17. Top of left ilium of ccrjjanai's. Nat, size. 

18. Acetabular portion of left ilium of Euparkena eapemis, N"at. size, 

19. Portions of three lower dorsal ribs of Eiiparkeria capcmis sliowing unci- 

nates. ■ Nat. me, , 

20. Eight femur, tibia, and fibula of Euparkeria capomis. Nat, size. 

Plate LXXIX. 

Fig. 21. Eight pubis, left ischium, portions of both ilia and of two dorsal vertebra 
of BroumieUa africana. Nat. size. 

22. Right pubis of Euparkeria capcnsis. ' Nat, size, 

23. lAlvis/of jyTcsosac/nw SroiTOL Nat, size. 
fiL'Fehh of E'Uparker la capmsis.' Nat, size'. 

25. Fehus of -About nat. size,, 

2B. Pelvis of Grgpofig^ ajrioami^, Much rtxittced. 
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41 . On some Cases of Blindness in Marine Fislies. 

By G. E. Bullex, the Hertfordshire Museum, St. Albans*. 

[Received April 24, 1913 : Read May 20, 1913 J 

Ot recent years considerable attention has been given by 
rnimeroiis ichthyopathologists and fish-ciilturists to the sporozoic 
0 iicl bacterial diseases affecting those species of fish which in a 
live state form an article of commerce. 

Tlie important work of Hoferf. a-nd the Alonograph now 
appeariiig from the pen of de Brouin de BouvilleJ, are perhaps 
two of the best known contributions of a general character 
upon tlie subject. There are, moreover, numerous more or less 
important works upon those organisms giving rise to disease : the 
Alyxosporidia, for example, have received considerable notice 
from such investigators as Balbiani§, Thelohanj!, Bofleiii 
and Gurley*'^, to quote but a few of the authors upon the 
subject. 

Work which has been performed, even within the past decade, 
upon the bacterial aspect of fish diseases is of too extensive a 
character to be cited, however briefiy, here. The same applies 
to Saprophytic and other fungoid growths attendant upon 
bacterial lesions. 

The investigations of J. Hulme Patterson and certain othei’s 
upon Ssilrnon disease are W'ell known and important contributions 
to economic science in this respect. But with the exception 
of certain papers by G. H. Brew and Patterson s findings, so 
far as they apply to Salmon installed in sea-water, most of 
the literature dealing with disease in marine fishes is confined 
almost entirely to the cecology of pathogenic organisms. For, 
xrhereas there is no inconsiderable amount of the literature 
directed solely to the pathology of freshwater fishes, there is 
at present a remarkable paucity dealing with those of marine 
liabitat. 

The present paper, therefore, is put forward largely w'ith a 
view. ' tO' associating the pathological aspect of certain forms of 
eye diseases observed in marine fishes with tliose already 
described, in more or less general terms, in the case of freshwater 
species. 

♦ Communicated b}" JoHX- H opkinsox, F.L,S., P.Z.S. 

t tHamffiudi tier B"’iscbkranklieiten." . 

I *ljes Maladies ties Poissoas treaiuloucetPEurope.’ ' 

§ ‘ Le<,»ons siir les Sporoxoaires,* Paris, etc. 

i| “ Reclierelies, surles Mjxosporidies,” Bull. S'oc, Prawce et Belgique, ,ser. 4, vol. v. 
Paris 1894. etc. 

■II ‘ Die Pr0to7.oen als Panisiten iinfMvranklieit Serrigers,’ Jena, 1901.' ^.^Studien 
Eiir'Xbitnrgescbielite tier" Frotoxoen,” Zoologische Jfthrb. xl 1889, etc. 

■ m ‘^Mywsporidia, etc” Eep.' U.S.. Commissioner 'for Fish 'and Fisheries, 1892. 

Wsttluilghut, 1894. '■";■■' , ■ 
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The several siil>jects descril;)erl hereinafter were received by 
the writer from the Superintendent of the Brighton Marine 
Acjiiariiim, Mr. E. Cowley, to whom thanks are due. 
Acknowledgment of much assistance in the preparation of this 
paper is a, Iso accorded to Mr. John Hopkiiison and to tlie late 
Mr. Ci. Harold Drew. 

Hofer^^' traces the progress of the more usual form of blindness 
in freshwater fishes in the following manner : (a) Corneal 
^Hataract” due to injury or pathogenic bacteria attacking the 
integiiiiient ; {j3) gradual necrosis of the cornea-epithel and 
outer surface of the cornea; (y) perforation of the cornea. 
Complications wdiich may occur are Keratoglobus in the 
earlier stages, and Saprophytic growth attendant upon the 
bacterial lesions. 

In the case of several freshwater fishes, the same author 
describes a not uncommon form of blindness due to parasites 
(iJlplostoynum larvse), but of all the marine fishes which herein 
receive notice, none has been affected in this manner. More- 
over, it may be recorded that no evidence of Saprophytic growth 
occurred on even the worst examples t. 

1 . Trmimatic Corneal Opacitis in a Conger Eel 
(Conger vulgaris). 

Tlie subject of this note was a Conger Eel which measured 
3 feet 7 inches. It had lived in the Aquarium for nearly six 
years, retaining complete health until November 1912, -when, 
according to the Superintendent of the Aquariiim, Mr. E. W. 
Cowley, it went completely blind within the space of a week. 
It was destroyed immediately, when, from an observation of its 
behaviour, both eyes appeared to have become w-holly useless. 

An examination of the bead of this specimen showed that the 
riglit cornea-epithel was perforated in two places and the left in 
five, each perforation being just large enough to admit a seeker 
*5 nmi. in diameter. Extensive penetration of sea-wa ter followed 
probably by bacterial lesions had occurred throughout the under 
surface of the cornea-epithel, those on the left side extending to 
the adjacent epidermis of the gill-covers, destroying the colour- 
cells, and rendering the part ■ affected' opaque white. The eye 
itself, when superficially examined, was so completely dimmed' 
as to render observation of 'the characteristic yellow iris difficult, 
except in strong, light. ' 

The term'" “ corneal npaeitis'” .."would be somewhat' loosely 
applied in' thiS' insta,.n'ee, since upon, removal of .the' integument' 
the,' 'cornea proper was found toTie completely free from injury, 
and but.. slightly a'.ff6'c'tecl with' opacitis. ■ ■ 

* op. «7-'., p. 201 etc. ■ , ,'' 

t D)r a d etemination of 'this fact '.the, ■writer’s 't'ljankss wre 'dae to Miss ; Lomiiie ■ 
Siidtli,' of tke .Kritisli 'Museum., ■ .'y: 
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The condition termed by Hofer '•••■ “ Keratoglobiis/^’ i. e. out- 
ward bulging of the cornea awaw from the pupil, did not affect 
either eye, the lenses retaining their normal position. 

Bliiidiiess, therefore, in this instance was due apparently to 
mortification and bacterial lesions of the integument of the heiid 
passing over the eye attendant upon perforation of the coriiea- 
epitliel. 

Hofer t remarks : “In the case of a fish weakened by disease, 
or in a djfiiig condition, the organs of sight are deei)!}" sunk 
in. their orbits, whereas in a healthy fish the e^’es somewliat 
protrude.'^'' In the present example this condition was wholly 
apparent, tlie eyes presenting the fiabby appearance to be seen in 
a fish some lioiirs after death. 

It is liigiily probable, therefore, that perfoiution of the integu- 
ment above the cornea, resulting in blindness, was largeh^ due, 
in the present instance, to the susceptibility of the fish, already 
weakened by graver organic disease, to injury ; and that incipient 
cornea! opaeitis may sometimes be taken as a diagnostic of other 
disorders. 


2. Corneal Opaeitis in a Greater Weever 
(Trachinus draco). 

The chief difference between the condition of the eyes in the 
present example and that of the Conger Eel already described, 
hw in the fact that apparently no lesion of the cornea-epithei 
appeared to have taken place. The subject under considei'ation 
had lived for some years in the tanks at Brighton, and had 
attained the considerable measurement of 15| inches. In this 
case partial blindness only had come about at the time when the 
specimen was examined. The left' eye was less affected than 
the right, tins showing a more or less evenly distributed film of 
dimness, as if the specimen had been immersed for a short time 
in weak formalin. The right eye, however, not only showed 
distiiiet spots of necrosis unevenly distributed throughout tlie 
surface of tlie cornea, but there was also a pronounced kerato- 
globe.” With reference to this latter feature, it may here lie 
remarked that a gathering of aqueous humour in front of the 
pupil, causing the cornea to bulge outward to a. considerable 
extent, mav' occur, doubtless as 'the result of concussion, in fish 
the eyes of which are otherwise apparently unaffected. At the 
Brighton AGiuariiim occasionally numbers of a shoal of. mackerel 
may be, observer! with,' both eyes 'protruding in this way, but 
their iitidoubted lack of effectual' visio-ii a'ppears in no %vay to 
interfere 'With their capability for ' maintaining p,osition in a 
2 jiovi,iig shoal., ' But it i.S' a , noticeable fact'' that th€*y j^.ppea'.r 
much thiiinertlian, their 'fellows cons'eq.uent ■ upon a ,more limited 

* Op. at R, 293. 

„ 390..,, Tlie '.translations, adhere. 'as 'nearly,' as possible to the oriLfiniai 

text.' ' “ ' ' 
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;il)soi‘ption of food. Not unfreqiiently, moreover, siicli examples 
pi‘e>eiit a certain brokeii-baekecl appearance, wliicli, so it is stated 
])y the attendant in charge of the tanks, is due to tlie fish, when 
first- iiistalled, persistentiv hammering themselves against the 
glass ! ■ '' 

3. Corneal Opacitis and Cataract in Pollack 
(GacliLS pollachius). 

The Pollack forming the subject of the present note were four 
young specimens ranging from to 84 inches in length. At 
the time when they came under the writer’s observation (in Sept. 
1912) they had lived in the Aquarium, in a tank apart from 
otlier fish, for a period of about nine months. A'\Tieii first 
installed their sight appeared to he normal ; but it seems that 
these particular fisli had been taken on a position close inshore 
oft' Shoreham, where there is an outflow of chemical waste. 

Mr. E. W. Cowley informed the writer that fish which were 
known to have come from tliis locality were as a rule refused for 
stock purposes, in view of the fact that, after a siiort period in 
the Aquarium, they invariably showed signs of disease. Hofer* 
states : “ Trout, etc., have been frequently attacked by perforation 
of the cornea and cataract through existing in waters iiiipreg- 
nated with iron from drains”; and goes on to say, ‘"It is not yet 
established whether these consequences are to l)e asciibed to 
iron salts in general or to any particular one.” A lack of 
similar observation, viz.: the eftect of industrial wastes, 
sewerage, etc., upon those marine fishes often frequenting 
estuaiies and tracts of water in which such impurities are known 
to occur, prohibits any comparison. Yet it is a noticeable fact 
that the examples about to be described exhibit a form of 
blindness most frequently met with in various freshwater fishes 
(e.q/. Pike, Perch, Carp, etc.). 

At the time when the present specimens came under the 
writer’s observation, they were without doubt totally blind, both 
tweballs of each example presenting the opaque wdiite appearance 
similar to that seen in the case of fish wdiicli have been boiled. 
The cornea in every case Vias but sliglitly affected, no apparent 
lesion being discernible ^on any part of the iiitegumeiit covering 
it. , The general transparency, moreover, wais considerably gieater 
than it was in the case of either, of the tw^o preceding examples. 
On dissection it was found that the cornea protruded in front of 
the lens to, ■ a considerable extent' (cir.'2i mm.). A, transverse 
section, taken through, the centres. of .. both eyeballs from two of 
tlie specimens, showed' that tlie extent' of ,necrasis attacking the 
i'uterloeking fibres w^a,s practically' the, same, viz., equivalent to 
two-t/liird.s of ■.the,,e'n,tire 'diameter, of ,, .the' 'section.' . A^ertieal 
sectio' 1 '.is, i. e, f roni .'anteiiorTo |.)osterior a'speetcf the lens, showed 
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a slight increase on th.e anterior margin, tlie total extent, how- 
erer, being sliglitly less than that observed in tlie transverse 
sections, anioimting i;onghly to slight!}" less than half the diamete]:* 
in afibeted tissue. The term cortical cataract,'^ as applied, to 
the human subject, would perhaps aptly describe the condition 
observed wlieii in its earlier stages’". 

The behaviour of these fish in' the Aqimriimi is a matter 
deserving of some coiinnent. Habituahy they were observed to 
swim in mid-water, maintaining one position often for several 
minutes togetlier, and seldom exhibiting iniicli activity in move- 
ment. It is a somewhat remarkable fact, but one wbicli the 
present writer, by an obseiwation extending over several weeks, 
can personally vouch for, that on no occasion were any of the 
specimens seen to come in contact with each other, the sides 
of tlie tank, or the glass. Pollack with normal vision installed 
in an adjacent tank were easily attracted when a moistened 
finger-tip was rubbed rapidly up and down the glass causing 
vibration thereby, less freely by gentle tapping. The blind fish, 
even wlien situated within a few inches from the glass, made no 
efiort to respond to this attraction. 

When food, in the form of finely-cut fish, molluscs, etc., 
was ofiered, it was allowed to sink to the bottom and remain 
there for several minutes before a search after it was made. 
This took the form of a wholly haphazard grubbing about on tlie 
bottom, the fish often making a vigorous “ bite immediately 
beside a fragment, this operation being repeated until the morsel 
was secured. Although a sufiieiency of food was placed in the 
tank daily, and on one occasion one individual fish w-as observed 
within the space of 15 minutes to secure three fragments of 
moderate size, all tlie specimens when examined post-mortem were 
found to be very ill-nourished and considerably below normal 
weight. 

Note: — The writer is indebted to Mr. J. 0. G. Ledingham, of 
the Lister , Institute of Preventive Medicine, for the following 
report respecting the histological condition of the lens in one of 
the above specimens. This gentleman •writes ‘‘I cut Celloidin 
sections of tlie fish’s eye' you sent to me in- formalin. They w^ere 
very difficult to cut owing to the fact that the lens proved to be 
.completely calcareous. This was the only obvious- lesion I c<ndd 
detect. ' ' I sarv no micro-organisms in tlie sections ; hut, as you- 
will understand, 'the sections were ■ not {Satisfactory ' for , the 
demo'n'stratioii of inicro-organisms.’^ 

* B. ihiman, Aids to''Oph-tkcilmokgyr p,. 83, 
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42. Notes on Tiiracin and the Turacin-Bearers. 
By Sir Aethur H. Chcrch, K.C.V.O., 


[Received Alay 26, 1913: Read June 3, 1913.] 

In lu-inging, at the suggestion of the Secretary, these notes 
before the Zoological Society I have a threefold object. First, 
to give a sumiuai-y history of our knowledge of the oecuiTence in 
the Piaiitaiu-eaters of turacin, the remarkable (I may say, the 
iinique) decorative pigment which is distinctive of the three genera 
JlMWphaga^ Turaciis^ a,nd Gallirex ; secondly, to describe the 
])ro]ierties of the pigment; and, thirdly, to correct some prevalent 
eri'Oi’s on the sul)ject of turacin — ^einors due iu part to initial 
mistakes made by observers, and in part to incorrectness in the 
transmission of facts by copyists. 

Altliougli the earliest observation as to the occurrence in 
certain Turacoes of a, singular red pigment seems to be assignable 
to the year 1818, yet I have not found any publication of the fact 
by the original observer until more than half a century later. 
Then, on tlaiiuary 17th, 1871, a Gorresponding Member of this 
Society, M. Jules YeiTeaux, described at a meeting liis observa- 
tions and experiments on the subject, refening them back to 
the year 1818. Verreaux’s remarks are to be found in the 
‘ Proceedings of the Zoological Society’ for 1871 (pp. 40 et seq.)\ 
they refer to the Cm'ythaix alMcristaia of StiicMand. Many of 
these Turacoes were met with in the Knysna district of the Cape 
of Good Hope, and were carefully observed by Yerreaux. He 
noticed that, in the torrential rains that prevailed at the time, 
these birds left the tree -tops and sought refuge in the dense lower 
hraiiches. One bird, which he had seized by the wing/escaped, 
and he says that great was his surprise to see the inside of liis 
hand coloured a blood-red. Some days later the experiment -was 
repeated with three more specimens cauglit in a soaked cGiidition ; 
it W'as easy to remove the pigment from tlie featliei's by friction 
and to reduce them to a pale rose' hue. What M. Yerreaux liere 
adds to his observation as to the solubility of the red pigment in 
rain-\vater is, I venture to think, hard to believe- He wrote in 
Ei*ench, and I give his own words:— Mais ce qui nous, , sur|)rit 
le.plus, flit de voir cette- menie ■ coloration rouge, vif revenir dfe 
que ,i’o,iseau etait compieteraent seche. Nous avoiis renouvele 
cette operation deux fois par jour, 'et chaque fois nous avons.eu 
le Illume . resultat.” M./Yeroeaux further extends his' observa-'^ 
tioiis, to other species 'of , Turacoes, finding in , them the same 
coloiiiing-matter, possessed, of the same mobility, and' of ■ the ^same 
" powder of renewal when... the’ ’feathers, became 'dry, ' 'He '.even 
affirms .such recovery' of 'Colour in. the case .of'',hirds. .that have been 
killed as 'well as, of,' those .that” have ’’ been .'.captured. '’''One cannot 

Commiinicated'' by .the SE'CEITAET. 
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biifc ask, bow is it possible foi* a mature feather to be a-gain 
supplied with this localized red pigment after it has lost its 
origiDfil charge and after the vessels in the quill have dried up, 
their fiiiictioii having been fulfilled ? The opinion of Y. Ehtio, 
as to an oil making its way up the mature feather and dissolsing 
and distributing pigmentary deposits already present, does not 
apply to tiiraciii which is insoluble in oily media. As to the ciise 
now being considered, I have not been able to obtain any con- 
firiiiatioii of tliis renewal of the pigment (apart from a moult) 
from any trustworthy naturalist, llhe late J. J. Monteiro, the 
late Dr. Benjamin Hinde (of Bathurst on the Gambia), and many 
other competent observers of these birds in their native haunts 
and in captivity have expressed themselves strongly on this 
point. It may be admitted that in the folded pinion which lias 
Lid its pigment moved bi" soaking, some of the red solution may 
travel from the feathers beneath to the surface as it dries ; thus 
we sliould have a case of transference of pigment, not of its 
renewal. 

Amongst those wdio, after Yerreaux, have observed this want 
of fixity in the red pigment of the Tnraco I may name the late 
llow'land YYrd, the late W. B. Tegetmeier, also J. J". Monteiro 
and Dr. B. Hinde. The last-named, in a letter dated May 1865, 
said the moment soap touclies the feathers the colour runs, 
although it is difficult of extraction by pure water. But he 
added ^Hlie birds which I sent home washed themselves nearly 
white in the water given them to drink.” In iny memoir of 
1869, I mentioned Mr. Tegetmeier as having introduced tlie 
subject now being discussed to my notice. His owm attention 
had been drawn to the matter by a correspondent of ‘ The Field/ 
■who sent him a waslied-oiit feather. Mr. Tegetmeier forwarded 
this feather to me and asked me to ascertain if there w’ere any 
possibility of its having been dyed. 

vSuch, in brief, was the position of the problem when in 1866 I 
began my researches. The chief results of these w^ere puldished 
in the Phil. Trans, of 1869 and 1892, while in 1894 a Frhlay 
Evening Discourse in the Eoyal Institution presented a. digest of 
tlie whole enquiry Although it ’would be unbecoming in me, 
a chemist, to enter into classihcatory questions before a company 
of zoologists, I may venture to remind you that, according to 
many system atists, the Order Cuculiformes includes two suborders 
of equal rank, the Cuciilidfe or Cuckoos and the Musophagidse or 
Plantain-eaters. ■ The .former is ' an extensive suborder , and' 
cosmopolitan in ramge, while the latter contains less than 40 species 
md is confined to the.ltbiopic region of : Continental Africa. ■ Of' 

* ‘'Twacin,, a iiew Animal Pigment containing Copper,” ' Student." i. (18681 
pp,,16.1-~i68; witii' a coloured plate. " 

■ ■ .Researches on Turacin, an Animal Pigment containing Copper ’’ Phi'l'.. Trans, 
elk. (18,69)' pp.. 627-636' (witli 4 tgs. of spectra). 

“'Researches' on 'Turacin^ aiv .Animal; Pigment containing Co.pper,” 'Part 'II.,' 
. Phil Trans. cl.xx.3cii, A. {1892) pp. o.U-530,.(w.xth 9 figs, of sMctni). , 

' Prc«. ,Boj.' Inst. liv. (.1894) pp. 44-49. 
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tlie six genera of IMiisophagidse three contain the crimson pigment 
which 1 named tiiracin. These are: — MusopJmya^ 2 ^ Tivracus^ 
21 ; (kiUireXj 3 ; or 26 turacin-bearers in all. The three remain- 
ing genera from which tnracin is absent are : — Gorytlmola^ 1 ; 
Ckjzcerlds, 4 ; and GipnnoscJiizorhis^ 2 ; or 7 in all. There are 
two remarks that may be interposed in this connection. The first 
is that tiie crimson pigment is identical in all the species, and 
occurs not only in from 6 to 18 of the primary and secondary 
pinion-feathers, but also in all other similarly-coloured feathers 
or parts of feathers which are found on some of these birds — for 
example, in the head-feathers of Musophaga violacea^ in the crest- 
feathers of TtiraGus donaldsoni, T.Jlscheri, and T. 
ill tlie head-feathers of GcdlireQ: johnsioni behind the crest. The 
second remark refers to the pinion-feathers of three out of four 
species of Chizcerhis^ which have white patches bare of any pig- 
ment pretty much in the same position as the crimson patches in 
the turacin-bearers, although mostly confined to one side of each 
shaft — a carious coincidence, at all events. 

I may now turn to the properties of tnracin. We have already 
seen that it is soluble in water. Not, we may add, in hard water, 
but ill clean rain water or, better, in distilled water. It is still 
more easily dissolved by weak alkaline liquids, extremely dilute 
ammonia being the best solvent. From this crimson solution, the 
colouring-matter, the turacin, is precipitated as gelatinous flocks 
on neutralization by liydrochloric or other acid. Tlie flocks tliat 
separate when collected and dried form a deep red amorphous 
mass, crimson by transmitted light when in thin layers, but 
exhibiting a surface-lustre of a purplish hue, not unlike that 
reflected from crystals of potassium permanganate. Thus the 
appearance of solid turacin cannot be said to be accurately de- 
scrilied when it is spoken of as a metallic red or blue powder/^ as 
in the Euc. Brit, lltli ed. voL x. p. 226m!;. Turacin is insoluble 
in alcohol, ether, chloroform, petroleum-spirit, benzol, and the 
usual solvents of resins and oils. In order to obtain it in a pure 
state special procedure is required to prevent its contamination 
with the natural oil of the feathers, wltile it is not possible to free 
it completely , fi'om all traces of non-essential mineral matter- 
The action of heat on dry turacin presents several points of 
interest. It suffers no change at- a temperature latiier above tl:iat 
of boiling-water, but at or near the boiling-point of nierciirj, it-i» 
profoundly modified without loss .of weight and becomes insoluble 
ill alkaline liquids. ,,If' this altered turacin be now exposed' to; a 
high ' temperature in ' the ■ presence of air its combustible ■■con- 
stituents, burn away, leaving’ a- black'.ash, amounting in the„purest' 
samples to about ff-8 per cent.^ of. the original weight.' This 'ash 
consists' ' almost 'entirely of -oxide of copp^erj the^a'inoiint corre-" 
,s'p'o'i"iding'to''at:l.-east 7, per cent. 'of that metalin the turacin itself.,. 
-.Here 'again the'S'tatem,ent 'in -the Ene'.-'Brit. -needs correc-''' 

tio-n, for;this'„is-a'-fixe,d,percenta,ge,'not ou'e-that varies from “ 5 to 
MGd In, further describing ’the actionrof heat upon dry turacin it 



642 


SIR ARTHUR H. CHURCH OX TUllACTX. 


must be mentioned that this colonring-matter, when siiddeidy and 
strongly heated, yields a volatile, red, copper-containing derivative^ 
which, iindissolved by weak ammonia- water, is not only soluble 
ill, but may be crystallized from, ether. It is the vapour of this 
siibstaiiee catching fire wdiich gives rise to the green iiame so coii- 
spiciioiis when a particle of turaein is heated in the air. If I 
were discussing the nature and relationships of tiiiaciii from a 
chemical view-point, much would have to be brought forward as 
to its composition and probable formula. Here let it suffice to 
say tliat analysis gives these percentage-inuiibers : — 


Carbon 53*69 

Hydrogen 4*60 

Copper 7‘01 

K i trogeii <496 

Oxygen 27*74 


Tliese figures, though deduced from many careful determina- 
tions, do not lead unmistakably to one definite empirical formula. 
'With a colloidal compound like turaein, which does not admit of 
imriiication by distillation or ci*ystalJization, there is always the 
chance of a disturbing factor being present in the shape of a trace 
of some iiopuiity. Possibly such an expression as G^QH,,^ISr^CuOjg 
is worth suggesting. In tliis the ratio of nitrogen to metal is as 
4:1, the same ratio which occurs in Inematin from blood between 
nitrogen and iron, and between nitrogen and magnesium in some 
chlorophyll constituents and derivatives. With all these bodies 
turaein i.s also broiiglit into relation when its absorption -spectrum 
is considered, especially in regard to that broad band in the violet 
and ultra-violet (between the linevS h and H) which is common to 
all these colouring- matters, and which was figured and described 
by the late Prof. Arthur Gamgee in a paper read before the Royal 
Society in I896-— a paper in wduch the author confirms my results, 
especially those X’eiating to the discovery of turacoporphyrin. 

The spectrum,, of turaein may now engage our attention: in 
the' feather itself , the pigmented weh shows two broad bands, one 
with its centre at wave-length at or near 585, the other wdth its 
centre near 538. A solution in water containing a ti*ace of 
ammonia shows the same two bands somewhat shifted tow'ai*ds 
the violet end of the spectrum; there is also ■ seen a very faint 
band 'about the solar line F,'but nearly as broad as band No. 2* 
Wii'cn turaein which has been precipitated from its alkaline 
solution by strong ,hydroehloric acid is- again dissolved in Aveak 
ammonia- wa'fcer, and the solution . spectroscopically examined,, a' 
'narrow and faint fourth band situated on the less refrangible side 
of B, makes' itS 'appeai*ance. It is almost certain that this band is 
'd ue: to ' an alteration-product of the :Original tuivacin. ' The txvo' 
'■ well-marked bands, as they 'are .. shown,' when 'examining a 'feather 
with the spectiesc'ope, closely resemble 'those of tb:e ox.y-hmm,'0- 
globi'ii' of ' the 'blood' while -the corresponding bands sC'en in the. 
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spectrum of an alkaline solution of turaciii are not unlike those 
^ f OO-lnumoglobin. However, the absorption-spectrum of tiiracin 
is suffi-cieiitly characteristic to enable one to use it as a criterion 
d the presence of this pigment in the red feathers of birds. So 
ivlien Hr. 0. F. W. Krukenberg announced the occurrence of 
t iiraciii in a species not belonging to the Musophagidse, and not 
even African, it became necessary to test the assertion. The bird 
in question is a Cuckoo from the Philippines, Dasylopkm simper- 
^'iliosiis. I obtained a skin, then an assurance of identity from 
like Bird Department of the British Museum. I removed the 
sparse red feathers from the head of this Cuckoo and submitted 
t liem to spectroscopic scrutiny. They did show an absorption- 
hand, but it was situated midway between the two bands of 
turacin. Moreover, the colouring-matter, which is orange-red, not 
•crimson, cannot be extracted by ammonia and contains no copper. 
Hitherto, therefore, turacin has not been found to occur outside 
tke Miisophagidm. It is right to mention here that Dr.Kruken- 
berg’s statement as to its occurrence in a Dcm/lophiis was made in 
consequence of a report addressed to him at his request by the 
authorities of the Senckenberg Museum in Frankfurt, and was 
not the result of an experiment made by himself^. It has 
unfortunately found its way into various articles and books, e. g, 
Elnc. Brit. x. p. 226 a, where we read “ But turacin is not, as was 
supposed, confined to the feathers of the Plantain-eaters, since it 
lias been obtained from a Cuckoo, Dasylo 2 '}hus superciUosus.^' I 
.have been able to secure a threefold dispi-oof of this statement, 
ior although the occurrence of this pigment in any bird other than 
a. Plantain-eater seemed unlikely, the closely-allied Cuckoos might 
liiive supplied an instance. 

The occurrence of so large a percentage of copper as 7 in 
isolated turacin needs a word of comment. It does not imply a 
large mioimt of this metal in the plumage of a single bird; a 
liigh estimate gives less than T4 of a grain of the metal. And it 
must be remembered that many recent analyses of vegetable 
mul animal matters show the wide distribution of copper in both 
kingdoms. Two of the latest researches in this direction were 
wiade by Mr. J. W. Dougalt in 1911 and by M. B. Guerithault 
m 1912A- In fact, there is no difficulty in accounting for the 
|)resence of copper in Turacoes and for its amount. 

I purposely exclude from the present paper any discussion of 
the' curious green pigment named turacoverdin by Krukenberg; 
of the relationships between 'hseniatoporphyrm and the turaco- 
porphyrin obtained from 'turacin by the action of acids; and,. of 
the. supposed synthesis .of turacin .-by treating hjematoporph}nin..' 
with an ammoniacal copper solution. , 

C.' F. 'W. 'Ecukenberg,: Vergleichend-Plwsiologiscke ,Vorfci%e .'( 1886 ),. 

I®.'.'.' ' 

.,',t Pliarm. J. 1911(4) xxxii.'pp. 40o--7.. . 

';t BifiL Sd. .Pharmacol. 191'2, ■.xviii..pp.' 633-639. 

tmc,. ZOO.U. 'Soc.r-1913,:Ho.;;KLIII. 
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In the end of June, 1912, a young example of the Shoe-bill 
(B'dimmceps rex) ariived at tlie Gardens as a gift from the 
Sirdar, Sir Reginald "Wingate, G.O.Y.O., Honorary Member of 
the Society. It was not quite adult, but stood between three 
and a half and four feet in height. It was placed in a warmed 
enclosure communicating with a grassy paddock containing 
a small pond, and it fed Aveil, although its appetite was small, 
on fish, frogs and pieces of meat. It appeared to thrive through 
the winter, but in the end of March, 1913, it showed difficulty 
ill breathing; It was removed to the Sanatorium and kept for 
a few days in a warm, moist atmosphere, but died. The 
wiortem examination showed the presence of mycosis in the 
lungs, although not in sufficient quantity to cause mechanical 
obstruction to respiration, and the interior of the larynx and 
bronchi was nearly free, but subsequent microscopic examination 
by Mr. Piimmer, F.R.S., the Society’s pathologist, revealed 
extensive infiltration of the tissues by the moulcL As Dr. 
Beddard, the Society’s Prosector,.; was engaged on other work,. I 
gladly took the opportunity of making some observations on the 
a,iiato:my of this. rare bird, and give the, results liereb'. My work 
was to :a certain extent’ limited . by t-he. n.ecessity , of not injuring 
' the,' skeleton,. Avliicli Was 416811116(1. for the . .British Museum 
(Xatura! History). ; , Certain porti'ons of’ the viscera were sent, to 
,tlie,.Museum,of,tlie RoyalGoilegeof Siirgeo,ns., ■ 

I' am indebted, to m.y"coIl’eagua'Mr.'D.,Seth-Smith 5 the Society’s' 
Curator of Birds, for leave-’ 'to .reproduce on,, Plate LXXX. the, 
excellent photograph of this bird, wliicb W 4 is an immature male* 

Pteryiosis. — A. D* Bartlett (1) discovered and described the 
powder- down patclms, and Professor Giebel (21) has wiitten a 
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ea/reful account of the external cliaraeters and ' pterviosiis, but 
fortunately I finished my examination and notes of the pteiylosis 
before having the opportunity of consulting Professor (liebers 
paper, and find that my obsei'vations and inferences follow his 
very closely. 

The down feathers are distributed practicallj?- uniformly over 
the pterylas and the apteria as in Steganopods and Storks, where- 
as in Scojms and Herons they are found only on the apteria. 
The oil-gland has a tuft of feathers as in nearly all the members 
of the group. The contour feathers have a small aftershaft ; 
this structure is present in Herons and tScopm, variable and 
vsometimes absent in Storks. 

The feathered tracts generally are in mai*ked contrast with those 
of Herons and resemble those of Storks in being relatively wide 
and fading off into the apteria, those in Herons being remarkably 
narrow and very sharply defined at their lateral and posterior 
edges. The neck is continuously feathered for almost the whole 
of its length, and shows no trace of the long lateral apteria 
characteristic of Herons and present in Scopus. Far back, near 
the base of the neck, there is a lateiul space at each side. The 
spinal tract forks between the shoulders, leaving two parallel bands 
of feathers continuous with the neck area, and separated by a 
wide median apterion. These dorsal bands are wider than those 
of Herons and cease about the lev'el of the axilla. Parallel with 
them at each side is a very broad and strong humeral tract, wider 
even than in Storks and much wider than in Herons. The dorsal 
tracts reappear again as a narrow diamond-shaped band, weaker 
in the middle line, and stretching between the powder-down 
patches to the oil-gland. The powder-down patch at each side is 
an enormous, elongated oval area extending from a little way 
behind the axilla to the rectrices, and reaching some way down 
the side of the rump. Tlie patches are separated in the middle 
line. The feathers are long, very thickly set, and break down 
into a yellowish powder. When the bird had been in spirit, they 
formed unpleasant, greasy masses. Their discovery led Bartlett 
to associate with Herons as opposed to Storks. As, 

however, there are only two patches in Btdmiiceps as compared 
with four to six in Herons generally, eight in Cmicrama^ 
as they are absent in Scoptis and exist in many other birds, 
e. g. Eurypyga^ Ehimchetm, some,, Tinamns, Birds of' 

Frey, Parrots, and Goatsuckers, it is;" difficult ■ tO' attach,, any; 
systematic weight to their presence. .■'■■Kiticsch’s observation that 
they may disappear with age (e. g. Gypcmtm) still farther destroys 
their systematic importance. 

,''The' femo,ral,;', tracts,,', bordering', the powder-down ,pakh'es. are 
rather badly defined. The arrangement on the ventral surface is 
almost identical with that given by Nitzsch for Cimnw. The 
■'med'ian::,''apterion is , rather indefinite", except at the base of the 
neck and near the vent. On each side of it is a very broad 
feathered tract. 


, 43 ^'' 



mi. p. ciiAL>iKPS :^nTcaiELL ox the 


i>4ti 


Tlie rectricef^. are 12 in nimiber ns eoiiipared witli from 8 to 
in Herons, and 12 in Scopus mid Storks. 

TIk'^ primary quills of the wing are 11, not 10 as Giebel states. 
Of these six are on the iiieta, carpal, thi'ee on phalanx I of di,i>it 

11 and two on phalanx 2 of digit II, the last being innch smaller 

tlian the others. There are 11 in Herons, 10 in and 11 oi“ 

12 in Storks. Tliere are 19 secondaries as compared with 11 to 
18 in Herons and 14 to 25 in Storks. 


Text-fig. 119. 


p 



Th'ji^’nun of tlie distal seeoudary quills awl coverts, sliovving the diastataxic emidition. 
Right wing; external view. The quills are in outline, the major coverts are 
shaded ; the transverse rows are represented by dots, showing the insertion. 

S. First Secondary. C.R. Carj)al reinex. 

.r. Diastataxic gap. P. First Primary. 

C.C. Carpal covert.’ 

In the figure (text-fig. 119) I give a diagram of the di.stal 
secondaTies, showing the arrangement known a,s aqnintocnbital ” 
until W. :P. Pycraft and' I showed- simultaneously (28, 3.6) that it 
was not due to the loss of a secondary featheiy after whidi niy term 
diastataxic has been used. '-The major coverts are inserted 
proxinially ;tO' tlxe quills, and cross over them, and' tliis arrange- 
ment is' repeated in the case of the, degenerate 'Carpal covert' and,, 
earpahiBmexV whereas'. 'the -major coverts of, the primary .quills 
.are distally: placed. -,' The -diastataxic. .gap is very .evident '.ancl.,„th'e 
major covei-t, ; which occupies..' the :■ gap. -is- tied,,- down 'to -the 
'meinbran,e.',,'siippoiiing,,t,lie,qxiilLs'by''a' special slip.. In tl;!ie,.'sa'm.e 
fashiondhe 'caipal, reinex has' , a. membran.-oii-s slip, supporting' iG. 
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There is nothing .peculiar in tins arrangement ; the dkgrani 
rese.mbles closely the similar diagrams that ■ I have given, for 
other diastataxic birds {ejf., 32, fig. 23). There is some difiereiice 
of opinion as to whether trie secondary quills, major aiid minor 
coverts, and the feathers nearer the outer border of the' wing 
represent horizoiihil or transverse series. Most writers, following 
the obvious lead given by the quills and major coverts, ha,ve 
preferred to regard the rows as horkontal. I lia:ve taken the 
other view, seeing in the quills merely the enlarged members of 
the transverse i*ows 'which happen to lie along the iiiJirgin of tlie 
wing Jind to have become tlie flight feathers, and tl:ie points of 
insertion of the feathers in the plucked wing ha\.^e always 
a.ppeared to me to lie i,n transvei*se or ratliei* diagonal rows 
stretching upwards from the quillvS a.iid reappearing on the unrier 
side of tile wing in the feathers witli reversed surfac'es. These 
(iisigonal rows were plain in the wing of Balasnkejys^ but I was 
surprised to fiinl what I have not notice*! in any otliei* bird, 
a.lthough I am by no means prepared to say thi'it it does not 
occur, that there was a transverse row too many. The row 
cori’esponding to the earpa.l covert and remex ciii-ved upwards and 
biickwards ; tlie next most proximal vow had a similar curve aiv! 
belonged to the distal secondary quill ; then there appeared to tie 
an extvix row in front of, and not behind the second secondary 
qiiilL More proximally the rows w'ere in regular correspondence 
with the quills and gradually changed their mclinatioii., I tried 
to correlate the arrangement with what W, P. Pycraft has eallet! 
the inteicah'iiy row” (a transverse row wdiieli in his opinion is 
associated ’svith the mode of origin of the diastataxic ' gap by 
faulting ” of the horizontal rows in developiment), but was 
unable to nialce anything of it. . No one appears to have pub- 
lished. any observations on the theory of diastataxy since Pycrci.ft 
a.nd myself.' In our commiuiieations to the Linneaii Society (28, 
36) we showed that tlie condition was not due to the. loss of a 
feather, Pycraft arguing from ontogeny and I from comparative 
anatomy, I sliowed that whereas mOvSt pigeons were dmstataxie, 
ti few \vere eutaxic and had arrived at this' condition by a= secon- 
dary ' closing of the diastataxi-c gap. , I . also showed that the 
eutaxic pigeons were in other respects ■ more specialized than 
their diastataxic a.ilies. In later papeivs (29, 31) I showed that 
similar conditions existed amongst ' Kingfi.sbers and amongst 
Griiiform birds. The general inference seems, to be clear : that 
the .eutaxic groups '.are' more, ■ specialized birds .and that in 
association with them general .specializa.tion, tliey have lost the 
primitive diastataxic ' aiTangement. , hly argument, however, 
may be anatomically sound wfith regard to the groups presenting 
both conditions, and yet .not applicable to biids generally. ..All 
birds may have been eutaxic ■ originally ; certain 'faniili.es, , in.a,.y, 
have become diastataxic, and' '.amongst these , ■ certain .members 
may have secondarily reverted to the eutaxic condition. Pycraft 
assumes -that ■the .,euta.xic’ condition'''was prim it-ive, and if he be 
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correct, my facts would have to be iuterpreted according to the 
alternative I have just given. But I am not convinced by 
Pycrafts deduction from his observations on the ontogenetic 
changes in the wing. The development of the individual is 
pai'tly a.- process of latent diffei'erices becoming visible, and 
liecause a diastata.xic bird appears to be eiitaxic at a very early 
stage, it does not follow that eiitaxy was primitive. I a.m iinicii 
more iiiipi'essed by the genei*al view that passerine l)irds are 
plainly the inoKst specialized of all birds, that they are eutaxic, 
ariil that the members of diastataxic groups which have become 
eiitaxie are in other respects most passerine-like. In the absence 
of any conviiicing theory of the phylogenetic origin of diastataxy, 
ail peculiarities in the arrangement of feathers ai*e interesting 
and may come to have sign idea nee, and so I liave digi'essed 
with regard to the wing of jjakmiceps. 

It is plairi that the pteiylosis of Balceniceps is of the same 
geneial charactei* as that in Storks, Herons and Scopus, To my 
eye, the general appearance and coloration suggest affinity with 
Herons rather than with Storks. The sedate habit of standing- 
silently on any little eminence, the j-ibsenee of the habit of 
clattering with tlie beak, \vhicb we noticed in the Gardens, and 
the reported heron-like bending of tlie neck in flight, confirm 
tills view. But the aetnal details of tlie feathering do not 
confirm it ; without any doubt, so far as pteiylosis can lie relied 
upon as indicating affinity, Bakerdeeps is more Stork-like than 
Heron-like. 

Fetherick, however, (34) has recorded that the young ran about 
with extended wings making a ^‘rattle-like noise produced by 
the snapping of their bills.^’ 

Foot mid Claw , — The liind toe (hallux) is usirdly carried 
pointing backwards, but is freely movable in every direction. It 
is on the same level as the other toes, as in Herons and Scopus, 
not sliglitly elevated as in Storks, There is no trace of a well 
uniting any of tlie toes, whereas in Herons and Scopus there is 
usually a. distinct web uniting the third and fourth toes, and in 
Storks all tlu*ee front toes are united by web. 

A good deal of confusion, which I am able to dispel, lias crept 
into the literature wifeli regard to the condition of tlie claw of tlse 
third digit of the foot. It is well known that the inner edge of 
this ^ claw is pectinated in Herons 'and unbroken in Storks, 
Fiofessor Beinliardt (37, p. 3/8) stated tbat had not 

a comb on the middle claw, adding that this absence aflbrded “a 
strong;, w^arning not toolass it with, the Boatbill, as this peculiar 
sermture never fails in .any member of the Heron .tribed’ ■ ■ Gadow 
(16, p.^ 137) divided the Ardese into Family 1. Ardeid®, dividing 
the latter into the sub-families Ai-deinse and Balffinicipitinse, 
mentioning as a chai-aeter of the former “ Mittelkralle gezahnt/’ 
and of the latter “ Mittslkralle niebt gezahnt,” and Family 2. 
Sc-opid®, including in the definition of the latter, “ Mittelkralle 
gBzahnt.” Beddai-d (3, p. 289) cites Professor Reinhardfs opinion 
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that “as the middle claw is not peetinatedj Bakmnceps cannot 
be referred to tlie Herons/’ adding “ Professor Eeiiiharclt would 
associate Bakeniceps particularly with Scopus^^ but omitting to 
mention that in the same paper Reinhardt stated tliat the claw 
was pectinated also in Scopus, Mr. A. H. Evans (8, p. 87) 
divides the Sub-order Ardese into the Families Ardeiclje (in 
which he places Balceniceps) and Bcopidfe, and states that in the 
Sub-order tlie “ claw of the middle digit is toothed on the inner 
side, save in Bakemceps,’’' It is surprising that as Gadow, 
Beddard, and Evans all seem to have thought the matter worth 
commentj they slioiild have omitted to notice Giebel’s (21, p. 351) 
very definite description. Giebel stated that in the two examples 
of Balmnlceps he had examined the pectination was clear and 
sliarpj the actual teeth being not so small, numerous an«i deeply 
incised as in Ccmm'O'ma and Nycticorax^ but laiger, sepaiuteil by 
wider intervals, and, beginning at the point, imching nearly the 
middle of tiie nail. He described them as closely corresponding 
with those of Scopm, adding tliat the latter had not i*eeeive<l full 
attention from systematists. 

I hope that the drawings reproduced in the figure (text-fig. 
120), which were made by Mr. Eerridgefrom the actual specimens, 
will explain tiie matter. In a large number of birds belonging 
to different groups, the claw of the third toe of each foot is not 
symiiietrical about the middle line ; the 'ulnar or cibaxial 'edge is 
i*ela,tively straight, and the radial edge, that nearest the body, is 
curved out into a sharp-edged scoop. The foot of the White Ibis 
(tig. 120, 1) shows this condition well. In Bakeniceps (fig. 120, 2), 
owing to the lateral compression of the claws, the scooped edge is 
not quite so conspicuous in a dorsfil or lateral view, but it exists. 
Moreover, as Giebel described, this sharp edge is marked, by a few 
serrations between each . of which there is lather a wide space, 
but which are so conspicuous on the claw that they can be felt 
not only along the edge' but a.s .slightly ribbing the surface. In 
Sco'piis (fig. 120, 3) the condition' of the claw is almost exactly' 
similar to that in Balmnkeps. In the example I examined and 
from' which the ' drawing was made the serrations were cut a 
little deeper tlian in Balceniceps, but according to Giebel, in tlie 
specimens of Balmniceps he examined, the sermtions'w^eio deeper. 
The exa,ct amount of serration is no doubt subject to indivicliial 
variation. In the corresponding claw of the left foot of the 
Unibre I examined, each tooth was much narrower and more 
pointed, resembling the Balmiiceps condition more closely. In 
the Little Bittern (fig. 120, '4) and in the Goatsucker (fig. 120, '5), 
the teeth are much more numerous',, x'egular, smaller ' and more 
closely set togetlier, and w'he,n ..the comb is highly developed, 
it may stand out conspicuously from the ' edge of the' claw, 
sometiin'es' by not being developed along, the whole ,.ed,ge 5 a.nd. 
sometimes 'because the thin, edges of -.the teeth: give the comb" a 
yellow ' semi-transpai'ent coloration, 'readily visible' against 'dhe. 
'duller and "more opaque unbroken part. Almost every,: gradation 
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between fclie sliarp unbroken edge and a. fully formed comb can 
be found in nearly adlied birds, and it must be a inattei* of 
iiidividiial taste at what particular stage of ela-boration it is 
possible to describe the serration as a comb. It is at least certain 
that Balmnieeps cannot be separated from Bcopus and the Ilei'oiis 
and associated with the Storks because of absence of pectination. 


Text-fig. T20. 



Modiiied Claw in some birds. 

Claw of f he tbiul toe of the right foot, in each case the left-hand iignre showing* the 
dorsal aspect, the rightdiand figure the axial side. 


1. Ked-hilled hite Ibis {Budotnmus lon^iroHi'w). 

2. Shoe-bill r<3.r)* 

3. Tutted Cmbre (S<^opus umhreUa). 

4. South Aiiiericau Little Bittern {Butwides ryaminis). 

5. Goatsucker 


_ Ipeems obvious, however, that the formation of a comb falls 
in the^ category of what I have termed “ multiradial apocentri- 
cmes, modifications from the normal or primitive type which 
as_they tove occurred repeatedly and independently, afford no 
iniormation as to the systematic position of the animals in which 
tpy occur. By the kindness of Mr. Seth-Smith I have looked 
through a number of the skins in the collection of the Societv 
iin.l with the assistance of Mr. Ogilvie-Grant a still larger number 
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ia tlie Bird Department of tlie British Museum. Most of the 
Steganopods have a scoop-like edge forming' a primitive stage 
like that shewn in tlie hgnre (Mg. 120, 1), but some of them, for 
instance the common Cormorant, have a well-formed comb. Tlie 
small claws of Storks seem to have no ti-ace even of the initial 
asymmetry, hut Ibises are certainly more nearly allied to Stoi'ks 
than to Spoon-bills, and although the White Ibis (fig. 120, 1) has 
only the scoop-like edge, the Glossy Ibis {Plegctdis falcinelhis) 
has a well-formed comb. Eim'ypygcb and Rhinochetus have the 
curved edge but no seriution ; Chtrsorms^ Dromas and Glareola 
have ^veil-marked combs. Among the Strigiclag Scops a.nd some 
of the smaller onds have the curved cutting-edge without seri’a- 
tion ; Ketiipa is in the same condition. Buho has a well developed 
cutting-edge with a few slight serrations; Strix Jiam/mea has a 
well-marked comb occupying the upper part of tlie edge of the 
claw. By a curious accident of nomenclature I was led to 
examine some of the Birds-of-Paradise. Furbringer mentions 
Falcmelhi-s as a genus in which the claiv is pectinated, and as 1 
liad forgotten that tliat name liad been used for a genus of Ibis, 
and knew that it was used for a Eird-of-Pa.radiwSe, I examined the 
latter, and found that tlie claw in the Rifle-birds usually sliowed 
a sharp cutting-edge and that occasionally (e. g. FtilorMs and 
Epwimkm) there were slight nicks in it. 

H. R. Davies (7, p. 368) in discussing the function of this organ 
remarks that the ‘‘ pectinated claw should not be regarded as a 
sbructiire peculiar to nightjars, owls, herons, cormorants and 
ganiiets, and clilfereiit from anything found in any otlier bird, 
but merely as a highly modified form of a structure' found in a 
less modified form in man}’’ birds.^' There seems to be no doubt, 
but tliat tlie chief use of tlie modification of the claw is for 
scratching, possibly for 1 ‘emoving parasites, and its presence 
may be compared in a geneial way with the condition in the 
mammalian Dassies, in which all the digits are protected by 
fiat nails, except the inner digit on each hind foot which is 
provided with a sharp claw used in scratching, 

Rhcmvphotlieca, — The liorny covering of the beak is compound in 
Bcdxmviceps^ tlie premaxilhiry portion being sepai*ate, as in Scopus, 
In Storks and Herons it is simple. The edge of the horny low'er 
jaw is delicately serrated. 

The Syrinx, — This has been studied and figured by Beddard (3), 
and I have to add to his description only that the first two 
incomplete bronchial riBg,s are partly calcified, that the bronchi 
axe relatively rather long, and that the distal broncliial rings 
are practically complete. On the most careful examination, I 
could find no trace of anything corresponding to what Beddard 
took to be fibrous vestiges of the intrinsic muscles present in 
Herons; they were as completely absent as in Btorks. I cannot 
follow Beddard, moreover, in his view that the structure of the 
.syrinX' is conclusively in favour of regarding Balmiiceps a,®' a' 
lllmoiiand not as a Btork.” ■.'So- far ;as' the' syrinx, of BakmiicejM 



652 


I3R. P. CHALMEKS MITCHELL OX TEE 


agrees in structure with that organ in Herons aiid^iii Scopus, 
coiifoiins not with a sti’uctnre that is speciallv Ardeiiie, Init witli 
one that is found in so many different groups that ^Beddai’d 
himself 1ms spoken of it as the typical avian syrinx. Storks, jls 
he himself has shown, display a serieKS of stages ixiost conveiiieiitlj 
regarded as degenerations in differeixt degrees from the typical 
avian syrinx. Bitlmniceps shows degeneration, if not complete 
absence of the intrinsic muscles : it has not degenei'ated so far as 
most of the Storks, hut the fact is that as there is no typical 
eiconioe and no typical ardeine syrinx, the condition in 
Ikikmmps affords no cine to its relationship with eitlier of these 
groups. 

Carotid Arteries , — The normal condition, present in a large 
numlxer of birds of different groups, and what development and 
comparative aimtomy would seem to indicate as the primitive 
a\'ian condition, is the presence of both right and left carotids, 
se|,iai*ate and well developed. This is the condition usual in 
Steguiiopods, Herons, Scopyus and Storks. I was surpi'ised there- 
fore to iiiid that only the riglit carotid was present in Balaoikeps^ 
and although I seaiylied carefully, I could find no trace of even a 
degenei-ate left artery. I do not attach systematic importance to 
the condition of the carotids, as this often varies within a Family, 
In Bfdatirm, for instance, the two cai’otids fuse very close to 
their origin, and in another member of the Ardeiche [Ardetta) 
tlie right carotid only is present. 

Alimentaey Caxal. 

The to7ig:ue is only a. vestige as in Storks, Scopyus and Cancroma, 
whereas it is long in Herons. 

Stomach , — The stomach is a ca,pacious, elongated, rather thick- 
walled sac, extending posteriorly in the line of tlie cesophagns, 
from whieli it is to be distinguished externally only l)y a gradual 
increase of calibre. Bistally it ends in a blunted angular point, 
and Just proximal of this it gives off\ on the I'iglit side, a globular 
chamber from wdiich the duodenum arises (text-fig. 122, P, P* lh57), 
Externally tliei-e is no trace of any specially tendinous area, and 
no constriction to mark off a proventrieuliis from a gizzard. Tlie 
interior of the stomach, including the chamber at the ])y]oric 
end, is lined with a thin but %vell-marked layer consisting of the 
hardened secretion of the gastric glanda.'^ The cavity of the 
stoiiiacli is distinetly marked off from that of the msophagus by 
the coiTugated edge of the membrane-like layer of secretion. Tlie 
general cavity is sharply marked off from that of the pyloric 
chamberHiy well-maihed , constriction (text-fig.-'l 21). ' The 
■greater part of the, interior’ of the larger chamber is marked by 
longitudinal folds, but towards the posterior end these pass into 
irregular corrugations which are contmued into the pyloric 
cavity, , WheH' ■ the ■ internal .. surface is , scraped and the' .. wall 
■sq^iieezed,; the' ■ large,' glandular; apertures- may he seen to ■■be 
d-istrihiited over .the whole-area of' the '-stomach '.and pyloric' cavity,' 
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witli a sliglib tendency to be arranged in longitudinal bands, but 
there is no indication of separation into a glandular proveiitri- 
cuius and a muscular gizzard, and no trace of aggregation into 
specialized patches or areas. 


Text-fig. 121. 



The distal end of the stomach and the pyloric chamber have heen’laid open to show 
the constriction separating the general cavity from the cavity of the pyloric 
chamber and the minute aperture, A, into D, the duodenum. 

We have to recognize in the first place that the absence of 
distinction between proventriculus and gizzard gives no clue to 
the position of lialmniceps in the assemblage of Pelargo-Colym- 
biforni birds. F. B. Leuckart (23) discussed this formation in 
1841, citing the earlier authors, such as Blasiiis and Cuvier, who 
had called attention to it, described it in a number of bii-ds and 
associated it with diet. It is tempting to associate such an 
undifferentiated condition with a primitive structure, but I do 
not think that such a view is tenable. At one time I myself 
thought that it might be possible to derive information useful for 
systematic purposes from the condition of the stomach, and I 
examined and made drawings of tlie organ in a large number of 
birds. But throughout the group, from Divers to Eagles, the 
extent to which gizzard may be separated from proventriculus by 
external or internal configuration, by specialization of muscle and 
tendon, or by aggregation of glandular areas, varies so irregularly 
as to suggest adaptation to habit rather than genetic tendency. 
The typical fish-eaters on the whole have^ a bag-like sac, 'w.eakly, 
muscular and cliffiisely glandular -y -those that live 'more' ' ,on fi e$h. 
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or on mixed diet have tlie iiiiRscnlar portion more , specialised and 
a. teiiclency to the concentration of tlie glands. Even a iorinatioii 
so reiiiarkable as the aggregation of the proTentricailar glrinds inti) 
two liii'ge circular masses has apparently little o.r no systeiiuitii; 
signiticance. 'Within the group generally, tlm a,iTangeineiit of 
the pro ventricular glands is diffuse oyer the wlioJe area., l)ut 
there is a terideiiey for them to lie in longitudinal bands, wdiich 
may be iiiiiiieroiis, as for instance in the Bea.”eag]es and in 
Jkdamiceps, or in two bands one anterior and one postei’ioi'. I 
foiirid tliese bands rather short and rounded off in tlie Aniei‘icaii 
(irebe {^-Eckmoplioriis wajor) and even more definitely rounded 
oft* in (hirdeii’s Night-heron {jS'pctico/'ax gardeni). Tlie eoncliticui 
1 described and figured for tlie African Tantalus (P send oiav talus 
ihhs)^ where the glands are in a couple of rounded liosses, and 
wliieli I noted as occurring also in LeptoptUus crummijhuf.s and 
X. argala, and in Carpkihis sphiicoUis (25), is obviously a simple 
derivative from the pair of rounded bands. The state of aifa.irs 
noted by Oarrod in Levaillaiit’s Darter (20) and by Forla^s in the 
.Indian Darter (11) difiers from that in the Storks only liy 
tlie circular form of the two patches being a little more adv;ince<l 
and by a slight tendency for the circular masses to reti‘ea,t into 
eversions of the stomach wall, a condition which is completed in 
Plotm anhmga (19) by the tw^o patches having retreated info 
a rounded diverticulum. It is clear that the a.bsence of siudi 
eirciilar patches in Ikdamtceps tells us nothing as to the place of 
ti:mt in the system. 

When I found tliat there was a well-marked pyloric chamber, 
a. fact which appears not to have been recorded bdbre, I at once 
remembered the existence of suclx a chamber in the Pelican from 
my own notes, and in Plotm from the observations of Garrod and 
Forbes, But as Leiickart (ioc. cit.), Gadow (14), Gazin (6) and 
many otheivs have shown, a pyloric chamber in varying degrees 
of completeness of separation occurs in many birds, notalily in 
Hei'ons, Storks and Darters ; and even if we try to follow Gazin 
in limiting the term to cases where the constriction from tlie 
larger chamber is very well-marked, its presence gives no sure 
ground for associating Balmniceps more closely with any one of 
the groups of allied birds. , 

Limr, As Beddard (3) has noted, the right lobe of the liver is 
very much larger than the left, a condition which he was inclined 
to tlunk sliowed afiiiiity with the Herons i-ather than w'ith the 
fetoiks. In a later work (4), however, he states, that' the reltitive 
sizes of tlie liver lobes appear to he of no importance syste- 
maticali}v opinion, with. 'which I ..concur. .There is a lame 
gall-bladder, and the cystic and hepatic ducts open nearly 
together but the cystic duct clistad of the hepatic duct, iust 
te^rond^ the end of the straight distal limb of the duodenal loop 
ot the mtestiiies,;., the. disposition being very 'like, that 'figured . by 
Beddarduii theuase of the Ind.ian 'Darter {4, p., 32)'.uxcept: that 
t!ie;,.hepatic..d,.uct ;passes through. the substance of the .lobulatedv' 
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pancreas. On referring to my own notes^ I find a closely 
similar arrangement occurs in a Yery large imiriber of bii-ds 
belonging to widely separated groups. 

Intestimd Tract, — The most notable general feature of the 
alinientaiy canal is the extremely small bulk it occupied in tlie 
body compared with the size of the bird. The actual specimen 
stood nearly four feet high ; when the alimentaiy tract and 
inesenteiy Imd been removed by cutting the duodenum close to 
the stomach and the rectum close to the cloaca, the little handful 
of viscera placed on the dissecting board was not so large as the 
simikir mass from a duck. The calibre of tlie whole tract ’^vas 
narrow and fairly miiform, except that the cjeciim ajid large 
intestine were inther wider. Tlie aperture leading from the 
stonmeli (o from, the pyloric chamber of the stoniacli lto the 
duodenum was excessively small (text-fig. 121, A, p. 653); a 
grain of millet would have had difficulty in passing through. Tiie 
niiiiLitent^ss of this apertni’e is no doubt an adaptation similar in 
pui’pose to the hair-like brush found by Garrod in Plotiis anhinga 
ami the similarly place«i plug found b}" the same anatomist in 
Levaillaiit's Darter (Garrod. 19 and 20 ), which he surmised to be 
devices for preventing the passage of fish-bones into tlie gut. 

The minuteness of the exit from the stomach and still more 
the further guarding of the aperture by a plug of Iiair-like 
structures may have another atlvanta.ge than prevention of the 
passage of fish-bones. The hair-plug occurs also in the Tiirke.y- 
buzzard { Cathartes anra)^ whieli is certainly not a habitual fish- 
eater. In his “Last Journal ” ( 12 ) under the date Aug. 20, 
Forlies mentions dissecting an exa,niple of Plotas levmllcmti and 
finding the stomach full of nematodes, none of which, howevei*, 
liad penetrated beyond the plug, altliougli several liad been ca ugbt 
in it. I found a number of nematodes in the stomach of my 
specinieo of Ikilwniceps, We know now that intestinal pa, ra sites 
may do much damage to the animals they infest, and it is 
possible that the plug of hairs in tiie Darters and the very small 
exit from the stomach in BalmrkepSy^^vve t\\e useful purpose of 
preventing nematmles, whicli liave been eaten with the food, 
from eiiteiing tlie intestines, keeping them in the stomacli where 
they may eventually be killetl. 

The aperture l>y which the distal end of tlie small intestine 
communicates with tlie cjecimi and large intestine (text-filg. 123, B, 
p. 658) is only just a little larger than the opening into the duo- 
denum. The vstructure of the alimentary tract shows that the 
Bhoe-bill is adapted to make the most of a limited diet, consist- 
ing probably entirely of animal food, fish, frogs, or even small 
mammals ; that the food must foe retained for a considerable time in 
the stomach until it is very well macerated, for large lumps could 
neither enter the intestines from the stomach, nor even if they 
reached the intestines leave them by . passing into the cfeciim ' and 
large intestines. 'From much unpleasant' experience inaiisseeting 
the a.limentjiry tract' of ..birtls 'and .Tnamnials, I lu'ive 'learned' to. 
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note (liftereiices in the odour on the dissecting talile. In the (‘a,se 
especially of regetariaii a.nd omnivorous creatures whei*e tlie 
digestive tract is bulky, and large quantities of food a, re ta.ken, 
there is usually a very offensive odour, showing tliat putrefaction 
attends the processes of intestinal digestion. In other cases, and 
ainongst birds, notably in birds-of-prey and many fish-eaters like 
the Divers, the odour of the alimentary tract behind the stoma cli 
is 1 ‘arely offensive, and, sometimes, even attractive aiid aroiuatic. 
Although I wars unable to examine this specimen of the Shoe- 
bill until it had been dead for several days, the contents of the 
intestinal tract were not offensive. 

In the figure (text-fig. 122) I repre.sent the course of the ali- 
liieritaiT canal, from tlie stomach to tlie cloaca, dissected out in a. 
fasliioiiwdiich, as I iiave described in former memoirs (26, 30), 
seems to me to give much information as to its morphology and to 
afford a useful basis of comparison with the conditions existing in 
the different groups of birds. The secondary foldings and modes 
in which the gut is packed in the body-cavity are naturally not 
shown by this method, but the relation of the gut to the primitive 
mesentery, the portions of it which have been expanded into 
loops, and the configiii'ation of these loops, appear with diagram- 
matic clearness. The first specialized loop is the duodenum ; it 
is relatively not quite so long as in Herons generally, but it shows 
on its distal limb a minor expansion, represented in the drawing 
as two short folds, and comparable with the condition wdiicli I 
have figured in Nyctieorax and Ardea, Then follows a second 
definite loop with a minor loop on its proximal limb, then a well 
marked loop, and then a few irregular twists, after wdiich comes 
the portion bearing the remnant of MeckeFs diverticulum (text- 
fig. 122, m.), the vestige of the yolk-sac, lying in the line of axis of 
the main branch of the portal vein. In Balmniceps this was very 
slender, and bound closely to the inferior edge of the gut by a 
ventral mesentery. It might quite easily have been overlooked, if 
it had been sought for in the usual fashion, merely by running 
the gut through the fingers, but when the tract %vas laid out iti 
the way I recommend, so that the blood-vessels were visilde and 
the mesentery undisturbed, it wns at once obvious. The |)a.rt of 
Meckel’s tract betw^-een this diverticulum and the usual position 
of the cfeca is thrown first into a series of short ill- defined loops 
and then into a long and definite supra-duodenal loop (text- 
fig. 122, S.B.F.y closely attached to the duodenum in the uii- 
disturbed condition and supplied from the duodenal vein by what 
I have ;termed a bridging or short-circuiting vessel, * which 
traverses the mesentery and must be cut through in process of 
laying out the gut (text-fig. 122 aj, aj). Then follows a rather 
irregular piece of gut forming two^ of the folds which I have 
■described as ; “ siipra-csecaD' Mnks, the .presence of, at. least' one 
of these being characteristic of the great assemblage of birds 
'containing the eagles and vultures,; '.heronS' and storfesy, penguins 
/and. petrels, 
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Just belliud tlie distal extremity of these kinks, tlie meseiiteiy 
narrows so as to bring the distal end of Meckel’s tract very 
close to the proximal end of the duodenum. This almost circular 


Text-%. 122. 



Intestinal Tract of Balfsniceps. 


S. Stomaeli. 

P. Pyloric cliamber, 

B. Duodenal loop. 

1,2, 3. The three loops of MeclceTs tract anterior to the diverticnlnm, 
typical of the Pelargo-Colymbomorphine Brigade, 
w. Mechel’s Diverticulum. 

S.D.F. Siipra-duodenal loop. 

.r, X, Cut ends of bridging vessels from duodenal loop to supra- 
duodenal loop, 

Kl,K2. Siipxa-cajcal kinhs. 

Ca." Cfficmur ■ ■ 

expanse of mesenteiy grows from the simple primitive loop of 
which the main branch, of the portal vein is .the, axis' and, which' 
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carries the yolk-sac at its extreme poiiit. If, as liappens in tTinri}" 
birds belonging to widely sepa, rated groups, Meckel’s tnict is 
twisted ill the course of growth, the twist in tlie mesentery is 
seen here with the re>siilt that in the dissection of tlie gut a,s 
sliowii ill ijiy figures, the mesentery carrying the posteiioi' region 
of the gilt may be tucked or folded under tlie mesentery carrying 
Meckel’s tract, so that although the two are morphologically 
continuous, the continuity may not be apparent except where the 
whole gut is short or very simple. In my diagrams, I Iiave 
simplified this region, showing the morphological continuity, as 
the secondary twisting was not a part of niy argument. 

The CTeea (or eapciim) are to be looked for at this point, which 
marks the transition fi'oin Meckehs tract to the hind gut at the 


Text-fig. 123. 



(tecum of JBalvFniceps. 

S. 1. Cut small iTitestine. 

L. 1. (Tit larg-e iiit-estiue. 

,B. The lateral wall of the ctfcum has heeii cut away to rIkat at B, the 
aperture into the small intestine, lying diRtally of the point 
where the intestine appears to puss into the oeeum. 


beginning of the area drained by the posterior branch of the 
portal vein. In Bakeniceps only one is present, as shown in the 
general diagram (text-fig. 122, Ga.). The end of Meckel’s tract 
meets the large intastine almost at a right .angle, and the crecum 
is in continuation of the line of the large intestine. The calibre 
of the large intestine is rather greater than that of Meckel's tract 
the difference being greater than is represented in the general 
diagram and rather le.s.s than in the enlarged figure (text- 
which drawn from the specimen after ft had' been 
Masheil out and slightly .stretched in the proee.ssof opening* Tlie 
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■■apeitiire from tlie small intestine to tbe lai'ge intestine (text- 
fig. 123, B) is relatively extremely small and is consirleivabiy more 
posterior (nearer the cloaca) than the region where the one portion 
of the gut joins the other, the actual passage running in the 
conjoined wails for a certain distance. There is not more than 
the very slightest fold or bulge on the wall of tlie large intestine, 
YTiich maj’ be imagined rather than dehiiitely stated to be a relic 
of an originall}" paired condition of the ca^ca. 

The presence of a single caecum in Balmiiceps lias already been 
noted by Forbes (10) from a, prepared specimen of that region 
of the gut mounted in the Museum of the Boyal College of 
Surgeons, and this specimen corresponds in every particular 
Avith tlie example which I have dissected and figure in this 
coiiimiinicatioii to the Society. Beddard, however, (3) Avrote as 
folloAvs : — ‘‘ In the intestines I could not discover any trace of 
cieea at all ; I believe that the single caAcum wliieli characterizes 
the Ai'deidm (tliere are two in the Ciconiie) may be extremely 
minute, and might therefore easily escape recognition in the 
spirit-preserved alimentary tract.” I have probably examined 
carefully at least as many ca'ca of birds as any other anatomist, 
•and 13 r. Beddard’ s supposition seemed to me extremely improbable 
on general grounds. "When I found that the specimen in the 
College of Surgeons’ Museum Avas extremely like my OAAur dis- 
section, it seemed still more improbable that a structure so 
definite and peculiar could be present or absent in different 
individuals. Dr. Beddard examined viscera which Iiad been 
presem^ed in spirit and Avhich had been previously handled by 
some other investigator. On consulting with liim, he Avas able 
to add to the information gAen in his memoir, that the late 
Professor Stewart Avas rather uuAvilling that so rare a specimen 
should be cut about too much, and he agreed AAuth me that it AA’as 
cpiite possible that the portion of the gut to Avhich the caecum is 
attached had been remoA^ed before he examined it. Thanks to 
the kindness of Mr. B. H. Burne I haA'e now had the opportunity 
of comparing tlie gut from the example I dissected Avith the 
actual material examined by Dr. Beddard in 1888. Dr. Beddard’s 
material was in three pieces and the greater part of the mesentery 
liad been cut aAvay, but enough of the latter had been left to 
enable me to identify Avith complete ceitainty the general dis- 
position of the gut, to recognize the duodenal loop followed by 
the subsidiaiy loops into which the hepatic ducts open, the large 
loop with its proximal minor loop, exactly as in the diagram from 
my specimen, the short loop .AAuth' the ■ remnant , of Meckel’s 
diverticulum (Avhieli Dr. Beddard, apparently, had not noticed)' in 
precisely the same relativ^e position on the loop and pointing 
forwards, 'the short twfists, preceding the supra-diiodenal loop, and 
the latter loop. It aalus evident, moreover, 'that 'the remainder of 
the' intestinal tract had been cut aAvay-, and that Dr; Beddard had 
failed to find the caecum because; he had B'Ot quite 'the Avhole', of 
the small intestine before him, and no part of ,t lie "large intestine.'' 

'Prog, Zoom Soa~~l913,;]Sro. XLIY. 'i'Ti V 
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Esaiiiiiiatioii of tli6 prepfu'i^itioii of tlio CtiycuHi in C'olJ.eg'6 of 
Surgeons’ Museum, wiiicli Forl>es luni seen, as cited b}' IJeildard. 
ill a footnote, made it most prulaable tha.t tiia-t was tlm portion ol; 
the intestinal tract removed from tb.e S|:)eeimen Eetida-rd examined. 
There is tlierefore no evidence in favour of Br. Eedda.rd;s 
suggestion tiiat; the ca?ciuri in JJahtui tcejfjs may be absent, or so 
siiiall as to be iiiinoticed.. 

The la.rge intestine from, the cteciina to tlie cloaca is relatively 
long in Bakemceps ami is rather wider in caiibre than t,i,ie small 
intestine ; it is tlu'own into a series of short irregular* loo])s, 
threaded, so to say, on a mesentery which is miicii siiorter than 
the course of the gut itself, and which in the usual way is drained 
by a large brancl'i of ii,iesenterk* vein. 

I .have sliowii on a. former occasion (30) that the clmi'actei's 
of the intestinal tract are capable of affording a large a-mouiit 
of information as to the inter-relationships of the groups of 
birds. The primitive gut may lie regarded ns a tube not much 
longer than the length of the body-cavity it trjiverses and 
suspended from the doi'sal body-wall by an antei'o-posterior 
mesentery. It is iixed at its anterior end, wliere it joins tiie 
stoiiiacln at its posterior end, where it enters the cloaca, and near 
the niiddle of its lengtli, on its ventral surface, where it is coin- 
timioiis with the yolk-sac. The great eniliryonic vein forms tiie 
cliief radius of this erescentie loop, running up to the dorsid wall 
from the jolk-sac, and receiving a large tributaiy, wlu<3li. i‘uns 
pa,i*allel with the dorsal wall, from the liind end of the bocl}x In 
tlie course of growth the gut becomes niiicdi longer tliaii the 
distance separating its. anterior, and .posterior fixed parts, ain.l tiiO' 
lengthening takes place by tire outgrowth of subsidiary k>o|)s fi*oni 
the primitive gut. The position of tliese loops with regard to the 
fixed points of the gut, and their number and character, differ in 
diffei*e,nt cases, wifcii the 1 ‘esult that wlien tlie alirnenta/iy 'ti'ax.!tvS 
are laid out on tlie ilissecting boaril in tlie fashion in wiiieli I ha.ve 
i,lescribed, they form definite patterns. In tiieir main features, 
these are eonst.'iiit in individuals of tlm sa.me species, closely 
,si,milar in the species of a genus, and .show de..6nit<.3 relationsliips 
in the families and greater groups. A type of pattern persists 
through the large ■ divisions and slnnvs a gradual increase, in 
■definiteness and. specialization in the different inem.I,)e,rs of tlies^i 
groups, with tlie 'result that tlie ■ patterns can be arranged in 
.family trees. These ■correspond so closely witi,i iiffVirmaticm tliat; 
can be' derived '.from other anatomica-1 dia.raoters, that I regard, 
''them ,a.s being an ' e.xtnemely^iisefM guide to the. relationships of 
M'rds. Obviously patterns are more easy to place in the' system 
■ wha.n they are, highly specialized ■' and complex, but : even ' the 
shortened, guts of, fruit-eaters '. may' retain, marked indications , of 
.pattcuTi'. ■ 

■',,' In ' ' the , great ' assemblage ■which Gadow (16) has' 

'."called the: 'Pelargoniorp'hin.e , Legion,- in which Bakuiiceps must 
.certainly: be placed, th-e pattern'.^/o-f '.'the gut, .is relatively complex. 
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Tiie diiodeniiiii is a definite loop, tending to be rather wide 
and further sub-divided in the Falconiformes, to be excessively 
long, twisted and rolled up with the first loop of Meckel's tract 
ill tlie Gicoiiiifornie>s, to be very long, narrow and with a minor 
loop on its pi'oximal limb in the Ardeiformes. In Balmniceps^ it 
is not highly specialized, but the diiferentiation it displays is 
more like that in Herons than in Storks, especially in the forma- 
tion of the secondary expansions at the base of its distal limb. 

In the same assemldage Meckel's tract is long, and is suspended 
i*ouud the circuinfei’ence of an almost circular expanse of mesen- 
tery wliich grows out from a very short portion of the primitive 
dorsal mesentery It is roughly symmetrical about the iimin axis 
wdiich runs out to the remnant of Meckel’s diverticulum, the 
latter being invariably present. On tlie proximal half of the 
tract there is a, tendency to the formation of three minor loops 
between the duodenum and Meckel’s diverticulum. These tend 
to remain comparatively >simple and similar in the Steganopods 
and in the Falconiformes. In the Ciconiiformes the tendency is for 
the first to become veiy long and secondarily twisted up with the 
duodenal loop, the second and third l^ecoming nearly obliterate<h 
111 the Ardeiformes tlie fii*st and second are generally ratlier long 
and definite and may foini minor loops, the third is often reduced 
to a little IkuicIi of small loops closely set together. In 
the tliree loops are rather more distinct than in either tlie Storks 
or the Herons, remaining in the more generalized Bteganopod con- 
dition, but such differentiation as exists approaches the Ardeiiie 
pattern and shows no trace of the Cicoiiine peculiarities. 

In tiie assemblage Meckel's diverticulum is actually or very 
nearly at the extremity of the axial loop of the tract. When it 
is not quite terminal, it is always on the proximal side of the 
loop and is then bent parallel with it, the free tip pointing 
proximally. The axial loop may groAV out ,to a great relative 
length. I’hese dispositions are distributed very irregularly 
throughout the whole assemblage wdiich I am discussing. The 
axial loop, for instance, is long and has the diverticulum at the tip 
in some Storks and in many of the smaller Eagles and Falcons. 
It is short, but usually .has the ■'diverticulum at the tip in some 
of the Hero,ns and in Scoptis^ Ckiihartes and Polyhorus. It is 
short ami bears the diverticulum piox.imal to its apex in Fhaetlion^ 
PeleeamiSj Bregata^ Pseudotmtahis^ SmpeMarms and Beophron. 
The latter, conditio,!! exists in BalmnicepB^ and it is plain that its 
occurrence has no systematic ’significance. , , , 

In tlie Pela.i*go,inorphine Legion the distal, part of' Meckel’s ti'act 
is less highly difierentiated, and therefore afibrris feiver dis- 
erinainatiiig characters. , The portion. of it that .follows' MeckeFs 
diverticulum is usually thrown into a bunch of ■ short, ii’‘,regular' 
loops, and then' follows well-marked supra-duodenal ' loop,, 
supplied ..from the iiiesenteric .vein, and one 'or 'more' definite' 
supra- ctBcal kinks. In . . there ,is first .'the iiTe.giilar 

region, then a defi,iiite short' loop, then ' a lo3ig' .'typical'. 'supra- 
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cliiocleiial loop, a-iicl then two siipra-cascal kinks, iliis region 
supplies no definite information ■which might Iielp to i^lace 
Bcdmikeps inside the Legion. 

In the Legion the colic cieca are much reduced and apprirently 
priictically fuiictionless except in the Anserifonnes, in most of 
wliicli thep are very large and functional. Altliougli reduced in. 
tlie Steganopods, they are rather less so than i'li the Herons 
and Storks and occasioofdly contain faecal matter. I tluiik tlie 
presence in Baimiiceps of a single crecum, by no means so ja.rge 
as either of those in the Anseriformes, hot definitely fiuictionaly 
coinuiiiriicating with the hind^gut and containing hecal matter^ 
may tie taken" to be established. Tlie pi'esence of one cjecuin, 
instead of the normal pair, associates Balceniceps wifcli the B[eroi.is. 
I slioiild be disposed to guess that the loss of one caecum of the 
pair had taken place whilst botli were fuiictioiuil, as there seems 
no particular reason wdiy one of two vestigial organs sliould be 
suppi’essed, except as an occasional a.hnorma,lity, arid tliat the 
condition in the Herons, where tliere is a single fuiictionless 
ciecum, is secondary to that in Bakmiceps. 

Tlie characters ol: the large intestine in Birds geneinlly ai-e not 
siifhcieutly differentiated to afford much infonnation of systematic 
value. There seems to have been a general tendency to tlie 
reduction of this area to an extremely short and stiaiglit course 
from the cneca to the cloaca, a tendency whicli has been indo" 
pendeiitly followed by the higher members of a large number of 
groups. Balmnicepis has a relatively long and ea-pacious lai'ge 
intestine, and in so far has remained in a rather more pilinitive 
condition than most of the members of the Pelargoiuorpliine 
Legion. 

To sum up, the characters of the intestinal tract of Bahrn 'mps 
are those of the PeIai*gomorphiiie Legion, and sucli specia.lization 
as it displays associates it with Ardeine birds rather than with 
Cicoiiine birds. 

Ill a communication to this Society, J)r, Beddard (5) has 
made some additions to or corrections of my (ibservfitions, 
particularly with regard to the presence of a s])ecialized suitra- 
duodenal loop in birds in whicli I did not record it, wliicli are the 
more valuable as my work stretched over a number of yeai's, as 
material was ainilable, and it was only in its course tliat I began 
to recognize the significance of the various points and ivhat had 
specially to be looked for. Dr. Beddard also on several grounds 
throws doubt on the value of my mode of displaying and com- 
paring the intestinal tract patterns. These grounds are du (3 to 
misappreheiision. He thinks that my method of figuring the 
tract gives an appearance of simplicity that is misleading, with 
the result that birds which are separated by marked characters 
are represented as being almost identical.” ' Certainly the .patterns 
(even if ' correct) do .not in :. every case afiibrd enough information 
to. place cleaily, or, to separate- clearly easels ■ where , the ■■pa.tterns 
are very simple. ; ; I. was rather 'CarefuI 'to insist on this ' point, in 
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iiiy nienioir. ^ He also tliinks tliat I do not distingiiisli siifficieiitly 
between what lie terms “ fixed loops definite!}^ formed by a narrow 
meseiiteryj and tlie iiTegiilai* folds into wliicii any mobile coil of 
the intestine may fall when disposed on tlie dissecting board.'' 
The whole tract is of course supported by mesentery, and 
T)r, Beddard’s fixed loops ” and irregular folds are merely tlie 
beginning and final result of difierentiation. The loops to whicli 
I have called attention are fixed by their inorpliological position, 
and they may be wide or narrow, long or short, klore serious, 
howei'ei-, is Dr. Beddard's misapprehension of the morphology of 
the gut which leads him into very eiirioos comparisons. He 
states “ that there ai^e no essential difi'erences between the 
intestinal tract in Birds and Crocodiles.’'’ He accepts as “ per- 
fectly correct"’ a diagram I gave (26, p. 137) of the alimentaiy 
tract in the Alligator, in whicli the canal is displayed as showing 
a series of almost exactly similar loops from the stomach to 
the cloaca, suspended on a crescentic fold of mesentery. As 
the pancreas lies in the first of tliese loops, the latter may by 
analogy he called the duodenum, but it is simply the first of a set 
of regular loops. Meckel’s tract and the delimitation between 
that Jind the large intestine are not shown ; it is cpxite clear tlnat 
Meckel’s tract is not clifterentiated. Comparison with the next 
figure, that of the tract in an embryonic pheasant, shows tlie 
essential difference. Immediately posterior to the duodeninn a 
mesenteric area, corresponding to a very sliort length of the xvhole 
distance from the stomach to the cloaca., grows out into aii 
enormous nearly circular tract, of which the great vein from the 
yolk-sac forms nearly a diameter. This region is Meckel’s tract, 
and fi'om the point wdiere it returns to tlie dorsal line again and 
where the ca^ce,, if present, are given off, tlie large intestine 
begins, and corresponds to a much larger part of the primitive 
disfeince from the pyloric extremity of the stomach to the cloaca, 
than the combined length of origin of the duodenum and Meckel’s 
tract. This mode of development of the gut dominates its adult 
morphology. So also Dr. Beddard does not a.ppreciate the mor- 
phological importance of the position of Meckel’s diverticulum, 
the remnant of the yolk-sac. Fortiinately it persists throughout 
life in most of the difieiwit gi'oups, and its presence I'liles out 
sueli eompaiisons as Div Beddard makes between particular 
loops in ' lihea and a Tinamu (with a Passerine intervening in 
the argument !). He is trHng to identify different morphological 
iiiateriaL belonging to different somites of the embryo, and tins 
error makes his conclusions invalid. It would be of great interest 
to examine young chicks of those birds in which the rudiment of 
the yolk-sac does not usually persist, and this would clear up soihe 
of my dubious cases. But' so far as they go, the gut-pattern s afford' 
an amazingly conclusive body, of evidence a,s to the' Aviaii' sys.tein. 

Oloaca. — The' rectal portion' of 'the 'large intestine "expa.nds 
suddenly to .enter the large cloaca., . The .first chamber 'of ''the'', 
cloaca, 'called the coprodseum by Gad'Ow,.is separated 'by,', O ' thin,. 
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transverse foW (test-fig. 124. A) from the seconcl nmcli 
la-odreum. The paired ureters open into the latter (text-fig. 1 1.4, U) 
on the dorsal surface but rather laterally phiced. The actual 
apertures are situated on a small ridge and were very dithcult to 
see, considering the size of the bird. I found them eventually by 
passing a liorse-liair backwT'irtls tbroiigii tlie ureter, and .1 tlnnk 


Text-fig. 124. 



Cloaca of Ventral vitiw. 


Tlie spliiucter lias lieen cut throiij^li in the middle vontnil line and folded outwards ; 
portions of the dorsal wall of the gut have heeu removed. 

L.I. Cut end of large intestine. 

A. Fohl separating Coproda:*iim from ITrodanini. 

B. Fold separating Urodannn from Proctodieiiin. 

U, Aperture of Ureter. 

■G. Genital aperture, 

C. Glandular crypts. 

D. Cut sphincter muscle. 

F. Aperture of Bursa Faliricii j ;e, Borsai wall of Bursa. 

it ' possible, altiioiigdi , I' nHi not certain, tba.t tliere we,re several 
very, small apertures ■' at each- side instead of ■ one large one. 
-Eiitlier .lateral and slightly posterior,. to the ureters were the 
minute openings of, the' vam deferentia '(text-fig.; 124, ,0). There 
was '■iio'geiiihil , papilla, the specimen was u.' very . immature 
.male, -and the .testes were min-ute. .The'vas deferens, accompanied' 
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'tJie ureter until the lattei* nearly inul reraclied tlie wall of tlie 
■cloticYi, jiiid then twisted outwards. A traiisrerse fold also se|:)a- 
ra ted the iirodiemn from the proetodieuni (text-fig. 124, B). Iii 
the proetodaium, at each, side and just at the edge of the sphincter, 
wei’e four or five little glandular apertures leading into small 
cavities lined witli irregular ridges. I find in mj notes of dissec- 
tions of Ostriches, liotli male and female, tliat similar glandular 
crypts are present in that bird. In the middle line of the procto- 
dauim, Just behind the fold separating that chamber from the 
nroiheum, lies tlie large, elongately oval aperture of the Bursa 
Fidiricii (text-fig. 124, F). Tlie bursa is a very laige chambei', 
lying above the cloaca, running forwards almost to the rectum.* 
Tiie inner wall is lined I)}' irregular, heavy ridges, making it 
resemble the reticulum of a ruminant stomach. In the figure, 
part of tlie dorsal v'all of the coprodfeum and iirodieum is repre- 
seiiteil a.s cut away to show the cavity. The bursa was empty. 
There was no trace of a penis. 

h)iir knowledge of the Bursa Fahricii is due cliiefiy to Forbes, 
later writers having added ^'ery little to liis observations and 
eoncliisions (9). In Struthious birds, especially when they are 
young, til ere is practically no coustrietion separating the procto- 
deum and the bin-sa, the latter being simply a forwardly 
directed and dorsally placed continuation of the cavity of the 
postei'ior division of the cloaca. In the difterent groups of liirds 
there a ppea,rs to he a general tendency for a convergent modifica- 
tion of this simple arrangement ; the constriction between procto- 
dceum and cloaca becomes more and more pronounced, until the 
bursa becomes a tubular or pyriform sac opening by a. very small 
pore into tbe dox\sal wall of the cloaca. This progressive change 
is most marked in Passerines and in those birds in other groups 
■which most nearly mimic the passerine type, «and may lead to the 
complete disappearance of the apeitiu'e and of the bursa. There 
is of course' no reasonable doubt but that tlie Passerines present 
tlie ■ most; specialized results of. avian evolution. To a certain 
extent, ontogenetic changes in 'the bursa show a similar course of 
■change, tlie a.pertiire of the bursa narrowing, and the bursa itself 
tending to contract and even to disappear witli ag’e. Tliere is 
probably, therefore, no special significjtnee in the condition of the 
bursa in tlie example of Bakerdceps I dissected, its large size and 
wfide aperture being perhaps due to 3muth. Forbes, however, 
states tiiat in tl'ie Storks and Herons he examined, tlie bursa was 
large and its aperture small. He also mentions tlie alisence in 
these birds of the reticulum of rhlges in the lining wall of the 
bursa, although he found them in Btegaaiopods much as I describe 
tliem in Balmiiceps, I, cannot draw any systematic conclusions 
from these facts. ■ 

A .small penis is stated to .be' present, in Storks, mbsen't in 
Herons, so that in the alisence of tliat organ, Bmlmnieeps resembles 
the latter' group, but T attach no systematic, 'value ;to' this.', ,■ 
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Muscular Anatomy. 

.Muscles of Head. 

JJerrido4emporalis. — This thin but extensive sheet of .muscle 
arose at eacii side by a fleshy, narrow head, beiiind and aljove tiie 
temporal fossti and^elose to the origin of the biventer iiiaxillsu 
find spread out on the skin of the ventral surface and sii.ies (,d: 
the neck, precisely as in the Pelican. 

Biventer raaxiUce was veiy large and strong, arising from a- v'ell - 
iiiarked area on the back of the head behind the quadrate {irnl 
inserted to the posterior end of the iow^er jaw. As in the 
Pelican, I could not separate this from the underlying digastric 
or depressor .maiidibuhe. 

TenvporaL — External portion. A very strong mass, arising 
from the dorsal part of the temporal fossa, back to the biventeiv 
runs downwards and forwards, dipping under tlie ramus of the 
maxilla to l)e iiiserted to the outer and upper surface of tlie lower 
jaw opposite the orbit. 

Pyramidal portion. Strong fan-shaped muscle ai'ising trans- 
versely luider the post-orbital process and coiivei'ging to a loinuhal 
tendon which runs forwards and outwards to tlie inner si<le of tlse 
lower jaw. Parallel witli this, and possilily a. sepa.itvte jiortion of 
it, is a flat liaiicl of muscle running from close to tlie articulation 
of the quadrate, alongside the tendon of the pyramidal portion to 
be inserted just anterior to it. 

Qiiadrato-maiidibiiiar portion. Very strong fleshy musclc' 
rtimiing transversely from the whole of the ameiior sin^face a.rid 
forward process of the quadrate to the ramus. 

Qiiadrato-orbital portion. Long muscle from just lieliind the 
optic foramen across to the wdiole inner edge of the orliital 
process of the quadrate. 

Fterygoid . — An enormous mass of muscle, partly separidile 
into layers, on the lower surface of the jaw, fi*om the posterioi* 
angle and ventral posterior portion of the mandible i-unning 
forwards to the pterygoids. 

The temporal and pterygoiil muscles are practically identical 
witltwhat I have found in tlie Pelican. 

Biventer cerimu,---! examined this muscle to see if there wei’c 
any trace of the peculiar formation described by Garrod in tlie 
case of the Darters, but found that the muscle with its [interioi- 
and posterior , bellies was quite normal. 

Hyoid Muscles. 

'Mylohyoid As in tlie Pelican a very slender and thin 

vsheet.of muscular ' fibres, superficial to the other muscles of the 
under surface, of the jaws, and running ''transversely across' front 
.the 'ram US'; of thejaw to.spread out oii" the interspace between tliO' 
two rami, but without meeting its 'fellow in a median raphau ' '■ ■' 

. Arises 'as. 'a from the':" outer' 

surface of . the, angle of the jaw ' just/below the .ear andclivides into* 
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li tliiii wide sheet of fibres which runs ovei; the ventral surface, 
nieeting' its fellow of the otlier side and fornnno- a, pla.tysrna 
iiiyoides, avid a ]:)etter defined band Mdiicli runs aci’oss to l:)e iii- 
sertetl to tlie ceratohyal, superficial to both divisions of the 
geniohyoid . 

Geniohyoid , — Two well - marked divisions. A veiw strong 
division arises from the last joint and cartilaginous end. of the 
ceratohyal, round which it is -wrapped, and laiiis forwards to the 
outer surface of the lower jaw just under the orbit. Tbe second 
division anises fi-om the first joint of the ceratohyal and runs 
straight forwards as a sheet of fibres which ineets the corres- 
pondiiig fibres of the same division of the other side. These 
filDX’es can Ije traced to the junction of the i*aini of the 
inandible. 

Geniofjlossits. — J^rohably in relation with tlie degeneracy of the 
tongue, this muscle wtis absent. 

Cemioglossas. — Fiesliy from the outer side of the first joint of 
tlie ceratoliyal to tlie tip of the tongue. There was no separate 
tendon. 

Tlie liyoid muscles, like those of the head, of Bakemceps were 
excessively like those of the Pelican, but I attach no systematic 
inipoitance to the similarity, as I liave very little material with 
which to compare tliese muscles in a number of difierent groups, 
and the material I have shows tliat, apart from obviously adaptive 
features, these muscles aremiicli alike in widely sepai‘ated giniips. 

Caudal Muscles. 

Ihilm-cocciigeiis externus, — A flat liaiid of miisele from the 
posterior dorsal margin of the end of the pubis, naiTOwiiig to its 
iusertion on the under surface of the sheath of the external 
rectrix, 

Pid)o~€OccygeMS intermis. — This is a much wider and tlhiiner 
muscle, deep of the exteriius, and arising fi’om a greater area of 
the pubis with a reach on to tlie ischium. It is inserted to the 
Incmapophyses of the posterior caudal vertebrae. 

Levator coccygis, — The two levators form a strong diagonal 
mass of musculature on the dorsal surface of tlie tail, anterior to 
the oil-gland. They arise from the ilium and the lateral pro- 
cesses of the eaudal vertebne and are inserted by a series of 
tendinous slips to the s2>inous processes of the can dais and to the 
inenil:>rane covering the rectriees. 

Depressor coccygis. — Arise.s from the transverse process of the 
last sacral vertebra by a sti'ong tendon just at tlie articulation 
wfitli tlie ilium, and from the ti'imsverse jirocesses of the first 
three free caudals ; insertion to the traiisrerse processes' ami 
lifemapopliyses of the posterior caudals. 

Ilio~coccyge'us, —Only tbe outer of the two slijis which usually 
represent this muscle is jiresent. It arises "from tlie ilium V' just 
dorsal to the origin of the 'depressor coccygis, and is inserted' to. 
the outer surface' of' the 'Cajisule of the exteimal rectrix.':. 
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I iiave no standard for eonipniison in the ease of the ca.inhil 
muscles. The chief difference from the condition in Leptoptihis 
is the ahseiice of the innei* slip of the ilio-coccygens. 


Muscles of the Shoulder axd Wixg. 

The cervical portion is well developed, forming a 
definite siieet of eireiila.r fibres which stop aliruptlv in line with 
the proximal eilge of the liiomboidens externus where tliey are 
insen-ed along the ch'vvicle. ' 

lilifjnihijidens exteram . — Origin tendinous from tlie neural 
crests of il\’e and a half vei’tebrse beginning at just op|,)Osite tlie 
jiiBCtion of the scapula and clavicle. The fibres rim outwards 
near!}' tra.risvei‘sely to all the scapula except the down-tiinieil 
posterior end and forwards to part of the clavicle (text-fig. 125, 
Eh, 2). 

or internus . — Origin tendinous, a little 
siiort of the externns proximaliy and reaching just lieyond it 
distal, ly. The fibres run outwards and ]:ia.c,kwa,i‘ds to no part of 
the cliiviele but to the whole length of the scapula inchiding the 
down-turned end (text-fig. 125, Eli. 1). 

The two rhomboid muscles are nearly equal in tliieicness. 
These two iniiscles, according to Fiirbringer, a,iid my own obser- 
I'ations coiifiini his view, are in process of cree],„>iiig forwa,rds. 
Tlieir condition in Ikila-mceps shows a considerable degree of 
specialization, but I have not material to compare the condition 
in allied b,irds. 

Lidushnm , dorai anterior,-— A. broad strap of mnscle arising 
from the aiitei'ior dorsrd vertebra^ only and lunning downwards 
^iiid forwards, dipping iiiuler the ancoiueus, to a fleshy insertion to 
tlie shaft of the Immerns distal of the insertion of tlie posterior 
division of tlie iiiiiscle and iniconnected with it (text-fig. 125, L.A,.). 

LcUisslmm dorsl ’posterior . — Fleshy origin, the a.nterior edge of 
w.liich. toiielies but is not fused witli the -posteiior edge of tlie 
anterior division. Origin wider than' that of tiie anterior 
division, but not reaching quite as .far hack a,s tlie proximal edge 
■of the ilium. Its fibres co,nverge to form a band about the same 
width as the lat. dorsi anterior (text-fig, 12'5, L.P. 1), pass under 
that muscle with a more proximal slope, to be inserted along a. 
strong' tendon (text- fig.. 125, L.P. 2) which is Tiiserted to the 
scap Ilia' under the scapular anchor of tlie anconmus, proxiinal to. 
the insertion of the lat, ..dorsi anterior, and wiiicll,' joins the 
aiiconams belly distally. 

LaUsstmiis dorsi 

^ ..The .anterior, division is like that - in Leptoptiliis, The connec- 
tion of the tendon .of insertion of the posterior division wfitli .the' 
aneona?us occurs,' also, in LeptoptihiSj but I have noted' a soinewliat 
si,mi,ki%amn'gem^ in Buho maxwrm. '/.The Toss' of the' meta-'' 
,p,at.a':gial division has, been noted, by. Fuxfi>rin,ger in Mokm^ but' it 
is usually present in the Hex'ons, Btorks,.'and Bteganopods. . ' 
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sujjerfi>cialis anterior, ~~~¥rom the rentra.l end of the 
last cervical ril:> and tlie first dorsal rib converging to a flat 


Text-fig. 125. 



8iioul<U‘i*-musi‘les of Bahmiceps. 

Kig'lit wiiig’, external aspect. Muscle striped : tendon dotted. 

llh. 1. Hliomhoideus profiiiidus, cut across. 

Rb. 2. , Rlioinboideus extermis, cut across. 

Del. 1. Tendinous anebor of Deltoide? major. 

Del. 2. Cut surface of Deltoides major retlected. 

Del. 3. Distal portion and in.sertion to bnmerus of Deltoides major. 

S.P. Scapulo’^huuieralis posterior. 

Pec.m. Teudoii of insertion of Siipra-coracoideiis (Pectoralis minor or secitndus). 
S.C. External scapular bead of Siil>coraco-scapularis. 

A.Sj^, x4ucoineus scapiilaris, showing scapular origin, and anebor to humerus. Ifc 
lias been divided to show the Latissiiuiis dorsi. 

A.Si, Ancomeus scapularis, part of the belly. 

A.H. Aneoineus bumeralis. 

L.A. Latissimus dorsi anterior, insertion. 

L.P. 1. Cut edge of Latissiraiis dorsi posterior. 

Ij.P. 2. Tendon of insertion of Lat. dorsi posterior from bumeriis to junction with 
Ancoiuetis seapolaris. 

S. Yestige of Expansor secundariorum. The distinctne.ss of fcbia is exaggerated 
' in the drawing, ■ 
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tendon wliicli is inserted to the j^ostgleiioid scapula between the 
two parts of the siib-coriTCo-scapiilaris, its insertion l)eing quite 
covered Ijy the outer part of that. 

jSermtus siiperjicialls jyosteH — From the first two iincimte 
processes and area of their ribs in line with them to aJjout tiii'caw 
quarters of an inch of the posterior inferior border of the scapula; 
covered by the third portion of the serratiis superficialis. 

Serratus supmrficudis metapataglcilis. — Origin from tlie same 
two ribs as the ser. super, posterior, but entirely fi’oin below’ tlie 
iincdiiate processes, and reaching dowm almost to the steriiinrn 
Insertion to the nietapatagiuin, with a strong tendinous slip to 
the tip of the scapula. 

The first of the three seiTati, according to Fiirbiinger, is very 
"^'aiiable even within families. The second is constant in many 
families, variable in others. The limitation of tlie origin to 
dorsal of the iincinates is somewhat rare but has l:)eeii noted in 
Fhmmcopterus. The insertion of the serratus metapat. partly to 
tlie scapula appears to be exti*emeiy rare. Fiirbriiiger has noted 
it in Crex, where the condition is much as 1 find it to be in 
Makeniceps, and in Fiihuiriis and Bucorvus, where the scapular 
insertion alone occurs. The relation to tlie scapula is probabl}^ a 
vestige of the origin of this muscle as a separated portion of the' 
serratus siiperfic. posterior. 

Berratm profiijidus. — From the last two cervical and first tw’o 
dorsal ribs to the scajiula in four digitatioiis. According to 
Ftirliringer, this arrangement is normal in Herodii. 

Biceps hmcML — This arises by a fiat narrow tendon from tlie 
acrocoracoid (text-fig. 128,B. 1, p. 675), alongside but not covered 
by the origin of the coracobrachial is externus and separated by 
that muscle from the tendon of insertion of the supracora.coideus 
(pectoraiis seciindus). It passes under the insertions of the 
peetomlis major witliout being connected with them, and passing 
into a rounded belly (text-fig. 128, B. 2) runs down parallel 'with 
the humerus to be inserted to a knob on the ulnar face of tlie 
radius (text-fig. 127, Bi., 1, p. 672). It is then continued across 
to the opposite iace of the ulna (text-fig. 127, 4, 5) by a deep 
broad tendon and a narrow more superficial tendon, first sending 
a strong slip (text-fig. 127, 2) to the radial end of a radio-ulnar 
ligament. 

The biceps obviously presents a highly specialized condition in 
Balm-niceps, the specialization consisting of the, complete loss of 
the usual humeral head. The twm divisions are "well separated 
at their origin, and the radial and ulnar tendons of insertion 
separate rather high up in most.Steganopods, Storks and Herons, 
As Furhiiiiger has pointed out, the humeral head in such cases 
can be traced to the radial insertion. , A§ both .radial and ulnar 
insertions are w^ell marked,. indeed rather ' unusually complex in 
Members, I infer, that the loss ■of, the /humeral head is com- 
ptratively recent. 

^ ■, the '.patagial tendons .is absent,^ 
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ill Bakeniceps, as in Stoi’ks, Herons, Scojfus, and most Bteganopods. 
Tlie absence, however, is not of much value ; the slip is present 
in some Steganopods, in Spoonbills, in PJmnicopterus^ and is 
present or absent within the sanie family in a number of cases. 
BeUoides pro^Xitagialls (text-fig. 126, Del. pat.). 

I have already inentioneil tha,t there is no biceps propatagialis. 


Text-fig. 126. 



Patagial muscles and tendons of Balmiicejis, 

Be], in, Del toldes ' major. Anc, Ancomeiis. scapnkris. Hum.' Humenis. ■ Bic. 
Biceps. Del.pat. Deltoides px‘opatagialis. Pec, Pectoralis major cut across. 
P.l. Pectoralis slip to longns tendon. P.b. Pectoralis slip to brevis tendon. 
Lom.Longiis tendon. Brev, Brevis tendon ■ with the slips named ae, /?, and 
7 by Fiirhringer. Ex. Extensor metacarpi radialis. 
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Tiiere is no ciiculIaiLs propata,gialis. The pa.ta,gial tendons aiise 
solely froiii tlie rleltoides propatagialis ami from tlie pectoraJis. 
propatagialis, iiiid there are no anchors to the hiniienis. 

The origin of the deltoides patagialis is from the cla.viclej 
aerocoraeoid ligament and part of the scapula, the lat.ter origin 
not being found ii:i Herons. Histally it splits into two pealvs, a 
smaller from Avliieh the longiis tendon arises and a jargei* for the 
brevis tendon. This is a more specialized condition tlian in 
Steganopods, Stories and Herons generally, where even the loiigus 
ami brevis tensions ha.ve a short conimoii course, l)ut in Scopus 
and Lepiopdilus there are separate peaks for the tendons. 


Text-%. 127. 



Insertion of Biceps ligament. 

B. Kadiiis, IT. Ulna. Bi. Biceps tendon : 1, insertion to radius; 2, insortion to 
radio-ulnar ligiuneut ; 4, insertion to uliia ; 5, second superdciul insertion to 
iiina ; 3, radio-ulnar ligament. L.Ii. Humero-iilnar ligament. 

The longiis tendon (text-fig. 126, Lon,), after being reiufoi’ced 
by a slip from the pectoral, enla,rges in width and ]:)ecomes elastic, 
this portion being doubled, and being ancliored hy a very faint 
(iiiiich faintei* and more diffuse than would a.ppear from tlie 
iirawing in fig. 126) set of fibres from tlie distal portion of tlie 
brevis. 

The brevis tendon (text-fig. 126, Brev.) ivS highly specia],ized. 
The main mass of the muscle passes into a strong round e<l tendon 
which is reinforced l>y the’pectoralis slip ami represents the con- 
joined (I and slips of Fiirbiinger, the beta, slip l;)eing the direct 
coiitiniiatiori of tlie 'muscle, but giving off lialf-way down tlie 
'patagiiim a broader and wea.ker alpha slip. The latter itself 
becomes doubled distally, gives off‘a'weak anchor to tlie elastic 
portion of the. longiis tendon and is ■inserted to the extensor 
.inetacarpi. radialis tendon. , The' 'beta slip broadens out as it 
reaches the, fascia over the extensor, sends forward a sto.ut anchor 
which covers and is' fused with the tendinous head' of tliO; .extensor 
^ 'inetacarpi, , and .semis,, downwards ■ branch ■ wh ich forms, forked 
fail' mailing 'the distal edgefof the', .forearm... .'The gam'malslip of. 
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Fiirbringer is the most proximally placed, and is distinct altiioiigli 
very tia.t {Uid wea,k throiigiiout its whole length from its origin at 
the proximal side of the brevis miiKSCular peak to its insertion to 
the recurrent beta, slip. 

The course of evolution of the brevis tendon appears to have 
l.)eeii from a wide rather diffused band to first a specialization of 
portions of that band into the slips distinguished by Eurbringer, 
then to a sepaivation of these slips, and hiially to tlie loss of one oi* 
more of them. In the Storks, Herons and Scopus the slips are 
at least separate distaily ; in Storks and Herons the separation of 
alpha and beta is only distal and does not ]3egiii so high up as in 
Bcdmnicepjs^ in which, although the actual separation occui’s only 
about half-way down the patagium, the identity of beta can be 
traced right up to its origin. J3eddard figures an almost 
similar condition for Scopus (2, fig. 2). So also the very com- 
plete separation of gamma and beta occurs in Seopits and 
IkikenicepSj and is much less distinct except distaily in Storks and 
Herons. The resemblance between Bcdcenicep^s and Scopus appears 
to be rather close; the most important diiierences being the 
greater distiiietness of the anchor to the loiigus in Scopus, and 
the presence of an anchor to the humerus in the same bird. 

Deltoides major (text-fig. 125, Del. 1, Del. 2, Del. 3, p. 669 ; 
text-fig. 126, Dei.m.; text-fig. 128, De.). — This large muscle arises 
fic^shy from the scapula but with a distal teiidinoiis anchor just 
external to that of the ancomeiis, and is inserted llesby to nearly 
half-way down the humerus. It is very nearly divided into 
•the two portions rivsible in Zeptoptdus and other storks. The 
tendinous jinclior occurs in the Herons and Storks that I have 
dissected, and Beddard has recorded it in Scopiis. 

IJeltokles mdnor. — Tliis muscle, possilfiy owing to the large size 
of the deltoides major, is not to be distinguished as a separate 
muscle : pi'oliably it is absent. In Stories it is small and quite 
separate. 

Scapidujdmimralis anterior, — This ..small muscle is absent. In 
Steganopods, Storks and Herons it lies very close to tlie teres 
major, so that it is possible that it may have fused witii this in 
'Balmndceps, Beddard does not mention it in his description of 
the shonider muscles of Scopus, so that possibly it may also be 
absent in that biriL 

ScapidnSmmendis posterior {Teres mr^or) (text-fig. 125, SP). — 
A strong l}iit relatively rather small mnscle a,rising from about 
the distal Iialf of the scapula and inserted to the iiunierus between 
the two liearls of the ancon^mrs. A relatively narrow insertion, 
according to Fiirb linger, also^ occurs in Steganopods, Storks 
and Herons. In Balamiceps it has no accessory anchors or 
attachments. 

8uh-coraso--scapularis.-—S£he coracoid head ( (7oracob7'aaMcdis 
hreim of Garrod) is single a.nd much smaller than ' the sca,pular 
lieads. It arises only from the proximal half' to third of the, 
inner face of the coracoid, as in Storks and Herons, and converges' 
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tf3 join tl'ie scapular liefids near tlieii* tendon of insertion, llie 
external (text-fig. 125, B.O., p. 669) and internal scapuLtr Iieads 
fiiise from aboiit, the secoind tiftli of tlie under surface of tlie 
scnptiila, wliere they are sepai-ated by the insertion of tlie serratns 
siipertieialis anterior. The three heads unite to foi'in. a. sti'ong 
roiinded tendon inserted to the median tubei'cle of tlie liinneriis. 

J ncoweiis, 

Anconceus scapidaris. — Origin by a strong foihed tendon 
froiii scapiihh (text-fig. 125, A.S. 1, A.S, 2), passes into a rounded 
iiiusciilar belly which sends an anchor to the liiiinerns near tlie 
insertion of the latissiinns dorsi and receives a strong teinlon 
from the latissinius doi*si posterior. Passes into a. strong flat 
tendon just ])efore reaching the elbow. 

Anconceus kmneralis (text-fig. 125, A.IT.). — Origin from the 
wdiole length of the hiimerns, the origin being cleft proxinuiliy. 
Passes into a tendon at tlie distal end of the Innnerus, and tins 
lains parallel vitli but united only by membra, ne to tlie tendon of 
insertion of the anconceus seapularis. Insertion to the oleeraiion 
■of tlie ulna,. 

The forked head of the scapular portion, the anchor to tlie 
hamerus, and the general relations of the two divisions of the 
muscle are very much like wdiat I have observed or find recorded 
in Storks and Herons. The absence of any extension of the 
scapular head to tlie clavicle or coracoid is rattier a piimitive 
feature, 

Aneonmu caput coracoideum {Expcmsor seGitndcirioritm) (te.xt- 
fig. 125, S.) — At the elbow there was a slip of muscular fibres 
connected with the feathers and giving xise to a very delicate 
tendon wdiieh I traced up the under surface of the skin close to 
the an come us, but which then appeared to become diffuse and be 
lost ill the subdermal fasciae. There was no trace of it passing 
through the edge of the teres ma,jor, as usually Iiappens when it 
is well developed, or in the axilla. 

This was one of the muscles to wdiich Garrod paid great ritten- 
tioB, hoping to find it useful in classidcation, but further oliser- 
vations liave not justiiied his anticipations, as it is present or 
absent in very closely allied birds. It is usimlJy absent in 
Btegaiiopods, but present in a feweases. ' It is present in Storks, 
and in Herons except Arcletta and Gancroma. According to 
Beddard it is a,bsent in Scopus. Its vestigial presence in Jhkeni- 
ceps As therefore interesting but .of no systematic vjilue. 

FeeioraUs 'iho7wiG'Us.--^h^e ' ^ pectoral (text-fig. 126, Pec,., 

p. 671 ' text-fig. 128, Pec.) in Bakenieeps is an enormous i,nass of^ 
muscle arising from the clavicle, the membrane between tlie clavicle 
and coracoid, from the^ whole of the keel and from all the. posterior 
part. of the sternum with a considerable overlap, to the ribs.' ' I 
■could .not trace any definite liorizontal division, of the ■muscular 
mass,.,' The : insertion is by 'two very „ distinct tenclons,,w]iich 
■cross, each' other in, a remarkable.. fashion., ■ The' greater, and more' 
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jsroxisiial mass of tlie muscle converges to a strong iiattened 
teiirlon (texfcsdg. 128, 1), whicb is inserted to tlie luinienis rathet 
distalijma.iid not far froui tlie posterior end of tlie deltoid inser 
tioii. The more distal portion of the iimscle converges to a, nimd. 
ir.“ 0 !nler tendon, wlucli forms the posterior liorder of tlie wliole 
iiiiiscle and then dipping under the Urst tendon of insertion runs 
ill to the hiinierns proxinially of it (text-fig. 128, 2). There is 
also a strong anchoi* to t.he liiiinerns, sliown as cut and, reflecteil 
in the figure (text-lig. 128, 3). 

Text-fig. 128. 



Pectoral riiusele of Bahsnieejyfi. Tendon dotted j nniscle s^triped. 

Ac ra t, Acrocovaeoid process. Hu. Humerus. 

Pee. Pectoralis major, cut across. 

1, 2. Irisertiori tendons of pectoralis to Immerns, 3. Anclior to hituierus, 
divided and retiected. 

P.pt, Pectorales propatagiales. 

Su. Tendon of insertion of supracoracoideus (Pect. minor). 

De. Heltoides major. 

Cor. cx. Coracobraeliialis extevniis, 

B. 1. Tendon of origin of biceps. B.2. Cut belly of biceps. 

The large area of origin of the great pectoral is of course 
associated witli a powerful Aving, and is probably purely adaptive 
Proca Zoom Boo.--»r913, ]S\n , , ';8' '45 : ' , , 
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The strong* proximal anchor (text-fig. 128, 3)!to tlie Iiiinieras also 
occurs ill iiia.iiy BteganopoilSj in Storks, Herons, and is probably 
represented in Scoj^iis^'in wliicli bir<l BeddaVrd mentions a strong 
insertion to a fibrous aponeurosis attacked to tke crist;i ot the 
liiimerus and covering tke biceps. It is ckaracteristic of fetorks 
as opposed to llerons, tliat in tlie former birds tke great pectoral 
is completely divided into two msucles, as it is in tke Pelican 
and some otlier Hteganopods. Tke insertions of fckese portions as 
described by Weldon correspond almost exactly witk the doiilde 
insertion in Jkilcfiniceps, and I was able to separate the mass of 
muscle quite easily into portions corresponding with these inser- 
tions, althoiiglq in tke absence of the separate insertions, I skonld 
not liave descrdie*! the muscle as doubled. But, whatever tlie 
distinction lie worth, tke great pectoral muscle of Jialceniceps is 
more Picon iiie tlian Ardeine. Beddards description of tke condi- 
tion ill ^Scopif'S is not sulficiently detailed to follow in this matter, 
but he speid^s of it as ‘‘ partly doubled/' and tke liumerus siiows 
marks of a doufde insertion. 

Fectomlis pnipatagkdis (text-figs. 126, 128, pp. ()T1, 675). — As I 
have alreatiy stated, there are separate slips from tlie pectoral for 
tlie longus ami brevis tendons. Both slips are entirely tendinous, 
and that for tlie longus is smaller and more superficial (text-lig. 
126, P.1,, P.b. ; text-fig. 128, P.pt.). In my dissections of Herons, 
I find similarly distinct slips for tke brevis ami longus from the 
pectoral ; l^eddard mentions them for Scopm, but in tlie case of 
Storks the usual arrangement appears to be tlie more primitive 
comlition of a, single slip, whicli joins the patagial tendon before 
that has divided into longus and brevis. 

Pectoralls ab{Iomm{dis. — This is absent in Balarnieeps as in 
Btorks. It is present in Herons, but Beddard does not refer to 
its presence or absence in tlie ease of Scopes. 

Suprmmncokkdffi {Pectorcdis mhwr). — TliivS is a sina.ll and 
rather narrow muscle eiongately oval, with a centralljr placed 
tendon like tlie mid-iib of a leaf. Its fleshy origin is liinited to 
a very small part of tlie stern imi, including no part of the keek 
and part of the coracoid and the membrane between tlie coracoid 
and clavicle. It is widely separated on the coracoid from the 
origin of the conmihi'cichiaUs tei’tiiis) and its 
tendon of insertion (text-iig. 128, Su.) is free from any fibres 
that could represent a cleltoides minor. Its general relations and 
small size are closely paralled in Herons and Btorks. 

Coraeobmddalu externus or anterm\ — -A strong iniiscle arising- 
fleshy from the aerocomcoid only (text-fig. 128, Cor. ex.) and 
covered only at the extreme edge by the tendon of origin of the 
biceps. Insertion on a broadly oval area to the planum bicipitale 
of,, the humeinis*,,, 

P.f)rmd^raekiaUs internm — A very stout 

,a,teost donbled:'n,iass of muscle from, the Aistal" dorsal ' two-thirds. 
of .#ie;6c!g,e of tlie ^coracoid, opposite the, origin of ' tlie^siipracora- 



ANATOMY OF THE SHOE-BILL. 


677 


coideuSy but quite separate from that. Its fibres converge to a 
strong tendon inserted to a peak of the median tubercle of the 
humerus. 

Muscles of Forearm and Neck. 

Briichicdis inferior. — A very strong flat sheet of muscle with .a 
fleshy origin and insertion, occupying the angle between the 
humerus and ulna, the insertion to the ulna being twice tlie 
width of the origin from the flexor aspect of the humerus. 

Fronator subthnis or brevis . — Short muscle from the inner 
condyle of the humerus to the first quarter of the radiiiKS. This 
insertion is rather shorter than in Leptoj^iilus. 

Fronator pro/imdus or longus . — As in Zeptoptiliis a larger 
muscle, from the inner condyle of the humerus to a little beyond 
the surfa.ce of the I'adius covered Iw the brevis and more on tlie 
ulnar aspect than the brevis. 

FnUpicondylo'idncms. — Absent, as in I^eptoptilus^ but accord- 
ing to Gadow present only in Rasores and Tinamus. 

Ectepicondylo-uh^^^ — From outer condyle of the humerus to 
first third of ulna on its radial face. A very thick and strong 
muscle, closely united with the flexor digitorum profundus. As 
in Lep^toptiliis, 

Ectepicondylo-7'adFilh — A thin muscle arising by a flat tendon 
from the outer condyle of the humerus along with the extensor 
digitorum communis, inserted to a C|uarter of the radius ; as in 
Leptoptilus, except that the insertion is shorter in the latter 
bird. 

Flexor carpi iilnaris. — ^From the inner condyle of tlie humerus 
with a sesamoid ; runs down the inner surface of the ulna to tlie 
great tuberosity of the ulnar carpal. Aiising as a fleshy belly a 
thinner tendon connected with the quills runs down to end on 
the carpal alongside the g 3 *eat tendon. As in LeptoptHas. 

lEni-meicicar palls veniralis . — Fleshy from tlie last third of the 
ulna on the radial face ; tendon crosses over a slide on the radial 
carpal and is inserted on a hump of the secoml metacarpal near 
the attachment of the pollex. 

IFnlmetacarpalis dorsalis , — Short muscle arising by a. tendon 
from the distal end of the ulna on its lateral face ; it divides into 
a shorter portion running straight across to the upper pai*t of 
metacarpal III and a broader portion inserted to alxnit two- 
thirds of the upper surface of metacarpal III, where that is free. 
Similar in Leptoptilus, except that the first portion is tendinous, 
the second fleshy, while both are fleshy in Bakmtceps, 

Extensor metacarpi radialis , — -Two heads, outer tendinous, 
inner fleshy, from the outer condyle of the humerus. ‘ The outer 
belly is quite separate from the inner belly and is connected with 
the brevis tendons of the patagium (text-fig. 126, Ex., p. 671). 
Insertion to the base of metacarpal I, the tendons from the two 

' " 45 ^, ^ 
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bellies reiiiainiiig separate until tlieir insertion, so tliat tlie imiscle 
is coiripletely double. In Leptoptilus the tendons fuse distally. 

E.etmsor 'metacarpi uhiaris , — Arises from the external condyle 
of tlie Immerus by a tendon superficial to tliat of tlie eetepi- 
condvlo-idiiaris ; then a long llesliy l)ellyj then a tliiu tendon 
passing over a g'roove in the distal end of tlie ulna tVoin w liicli it 
receives a strong anchoring slip, absent in Leptoptilus^ to its in- 
sertion on metacarpal II just where metacarpal III is given oft*. 

Fkxor dlgitorum suhlhnls , — A strong band of tendon lauis 
from the inner condyle of the liiinierus to the ulnar earjia.l, fi’om 
tlie upper side of which the iiexor digitorinn suliliinis arises as a, 
delicate tieshy muscle giving rise to a slender tendon whicli p<‘isses 
over a groove in the ulnar carpal and is inserted to tlie liase of 
iilialanx 2 of digit II, hut witli first fin insertion to tlie base of 
tile first phalanx of that digit, wliich I do not find recorded in 
my notes on LepiopiUios* 

Me.vor digitomiu profandm, — Arises flesliy fro in the second 
and thirtl liftlis of the nliia, very closely connected with tlie in- 
sertion of the ectepicondylo-uhmris. The tendon begins where 
tlie origin from tlie ulna ceases, and runs down the radiid face of 
tlie ulnar cariril under tiie ligament from the radius to metia- 
carpal 11. and then follows the tendon of the superficial flexor to 
be inserted just beyond it to plialanx 2 of digit II. It recei\'es 
a strong slip from the short extensor of tlie tiimnl), wliich I did 
not record in the case of Leptopliliis. Gadow inentions somewliat 
similar relations with the thumb in the ease of Owls and 
Ileliorms. , 

ILvtensor digito/'imi communis . — Arises tendinous from tlie 
external condyle of the humerus and passes into a slender lielly a. 
quarter way down the forearm, ]>ut receives no fibres from the 
ulna. Its tendon of insertion passes througli a groove in the end 
of the ulna, and then sends a branch to the ba.8e of idialanx 1 of 
digit I and a stronger tendon to phalanx 2 of digit II. As in 
Leptoptilus. 

E.ctemsor /pollms longus . — Two slender ftesliy Iiea-ds from the 
atljaeent surfaces of the radius and ulna, at their proximal ends, 
with accessory fibres from a large jiart of the lengtli of tlie i-adius 
on its ulnar face. Tendon unites with tliat of tlie cxtemsor 
metacarpi radialis at its insertion. As in Ijeptoptilus^ 

Extensor hidicis longus . — One head fleshy from tlie distal half 
of the radius and a second much smaller, tendinous from the 
distal end of the radius and from radial carpal. Insertion to the 
second phalanx of digit II, but attached by fascia to the first 
phalanx. ' , As in Ijcptopidm. . ■ 

. ' Jntemssms doraalis. — x^riseS'^ fleshy, from ' the , opposite faces of 
metacarpals' II, mid III ; , fibres run .to, a' centrally placed tendon, 
like the midrib of a leaf, and this is inserted to the base of tlie 
second .phalanx 'of digit II. ■; As, in ' ' . ' "b' ' 
Inierossmis p(dmaris.—M.ore ventx^al and ' stronger! than' : the 
foregoing : muscle ' but,, "with similar ■'origin'' and .'arrangement. 
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Tendon inserted to piinlanx 2 of digit II. In Leptoptilus I Inve 
noted it as reacliing only the first phalanx. 

Ahchictor inclicls . — Strong muscle arising fleshy from the wliole 
of the radial side of metacar23al II. Inserted to the base of the 
phalanx 1 of digit II. As in Leptojytilus. 

Mewor digiti III , — Arises fleshy from the nlnar side of meta- 
carpal III and is inserted to the base of the first ]3halanx of the 
corresponding digit. As in Leptoptilus. 

Adductor jyollicis . — A strong muscle from the metacarpal to 
the tip of the pollex. 

Extensor jyoUicis . — This muscle, which is usually described as 
single, is represented by two distinct and well-dexeloped muscles, 
a, condition which has been described in the case of Struthio, but 
not in other birds. Most probably, if it were carefully looked 
for, it would be found elsewhere. The first of the two is a strong 
slip from metacarpal I and the tendon of the extensor metacarpi 
radialis to the radial side of the thumb. It is this muscle that 
gives oft* a slip to the flexor digitorixm profundus. The second 
muscle is from the head of metacarpal II to the base of the 
thuinl). 

Muscles of the Thigh and Leg. 

Jlio-tihicdis internus {Sartorius ). — -A large and strong strap 
arising from the anterior and lower border of tbe ilium and from 
the fasciavover the gluteus medius, and closely united along its 
distal border with the gluteus maxi inus. Normal insertion to 
the tibia. I find no notable difierence as compared with Storks 
and Herons. 

Iliodihialis (Gluteus maximtis ). — The origin is entix’ely ten- 
dinous and a median tendinous area separates the fleshy anterior 
and posterior borders. Posteriorly the origin extends backwards 
half-way over the origin of the biceps, that is to say what Garrod 
called the post-acetabular part of the muscle, the ilio-tibialis pos- 
terior, is present. Garrod tried to use the presence or absence of 
this in his systematic aiTangements, but without much success. 
It is absent in the Steganopods generally, usually absent in Btorks 
but present in Ciconiuj absent or very slightly developed in 
Herons. Bo far as I can judge, the px’esence of the post-acetabular 
portion of this muscle is a primitive condition, and it has been 
lost or reduced independently in many groupKS of birds. 

lUoArochanterici . — The externus (text-fig. 129, Gl.a,) and the 
posterior (text-fig. 129, Gl. 2) are both present in the normal 
condition. The minimus and quartus are represented by a single 
tendon of origin and muscular belly (text-fig. 129, Gl. 3). In 
Leptoptilus I found these quite distinct in their origin and inser- 
tion ; in Apciicorax they had a common, tendon to tlie femur but 
separate insertions to the ilium. These muscles, however, vary so 
much from bird to bird that I cannot attach any significance to^ 
their distinctness or fusion. 



680 


DR. P. CHALMERS MITCHELL ON THE 



Diagram of Muscles of tlie kg in Balmikeps. 

Left iegy external aspect. Tendon is dotted. 

FEii^aTE. Femur. FIB. Filmla. 

Gl.a. llio-trocliaiitericus externus (Gluteus anterior). Gl. 2. ll.troclu 
posterior (Gluteus minor), Gl, 3. Il.troch, anterior et uiedius 
(Gluteus minimus and quartus). 

Ob.ex. Obturator ext eraus. 

Ob.in. Obturator iiiternus^ surrounded by Gem., Gemellus. 

PE.C. Oi’igin of Femoro-caudal. 

A.D. Adductor longus (the upper muscle) and Adductor magnus. 

BIG. Insertion of Xiio-tibularis or biceps, passing through a sling. 

Gas, External head of Gastrocnemius, cut and reflected to show relation 
to short arm of the Biceps sling. 

FI, l.II, FI. I.III, FI. l.IV. Tendons to respective toes of the Perforated 
, Flexor miiiscles, ■■■ ■ 

Ainb. G, Ambiens "head' of Peif orated 'Flexors. ■ ' 

FL1.E. , ' External head of Perfoi-ated Flexors. ' 

• FI. 2,11, FI.,2.1II. ' Perforated and Perforating Flexors of digits' II & III. ' ' 
FI, Hal. , Flexor longus-hallucis. 

PL Pro. Flexor profundus. ■■■ . 

Ex.'Com., 'Extensor commums, '■ 
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Illo-jenioritlis iniernns {Feelineus), — Strong, little tlesliy slip 
from tlie A'eiitral edge of tlie preacetabular portion of tlie iliuiii to 
tlie bock of tiie femur below the neck. As in most birds. 

Feriuyri-Ubkiles {Critneus and Vastus ). — The external ninseles 
are fused to form a common mass ; the vastus intern us is large, 
.arising from nearly tlie whole length of the feiiiui*. 

Caiid-tlio-femoi'alls {FemoTO-caiLdaJ).-"Th\s^ is a liroad thin 
sti-ap of muscle arising fleshy from the femur (text-fig. 129, FE.C.) 
and running upwards and backwards under the biceps and be- 
tAveeii the seiniteiidinosns and the semimembranosus and passing 
to the underside of the tail, wliere it becomes a tliin tendon 
spi“eading out into a sheet which meets its fellow of the other 
side, tlie combined insertion being to the tendon of the dejiressor 
coccygis wliere that is inserted to the hannapophyses of the 
posterior caudal vertebra?. Tliei-e is no accessory feinoro-eauda.l. 
The accessory fem.-cand. is, I believe, invarialfly absent in Stega- 
nopods, Herons and Btorks, although it is present in Spoonliills 
and tlie Flamingo. The fem.-caud. itself tends to be degenerate. 
It is iisnally present in Storks, but is very slender in JJissura and 
absent in Leptoptllus; it is weak in the Heiuns and absent in 
several genera. 

Ca ud- iIio~Jlexo7' i us { Sen i Itei i d in os us and A ccessory se n l iten di~ 
nosus). — Origin fleshy from the ischium behind the biceps and 
extending on to tlie fascia posterior to the isehiuni ; meets the 
1 ‘ather small but distinct accessory or femoral head in ii tendinous 
raphe, and the combined muscles are inserted to the middle belly 
of the gastrocnemius (text-fig. 130, C.Il. 1 2). The muscle is 

inucli weaker than the semimembranosus. 

Ischio-jlexorhis {Semimembranosus ). — This is the usual broad 
strap underlying the semitendinosos, and in this ease much 
thicker and wider than the latter. It lias a wide origin from the 
loAver evlge of tlie ischium and the fascia over the obdux'ator 
externus, is unconnected with the semitendinosus, but receives a 
strong tendinous slip (text-fig. 130, SI.) from the inner adductor 
and then is inserted to the tibia by a flat tendon. 

(:rastrocnemms,— I:\iQi‘e are the usual three heads of wliieh the 
tibial head is the strongest. The outer head aiises from the 
external condyle of tlie femur in common with tlie sliort arm of 
the biceps sling (text-fig. 129, Gas.). The middle head is the 
smallest and arises from between the condyles of tlie femur liy a 
flat teiidoii. The tibial head is enormous and arises from tiie 
tendon of tlie ilio-tibialis and from the cnemial ci*est of the tibia. 
The three heads unite in the usual way rather less than lialf-way 
down the leg to form the tendo achillis. 

Relations of the C arid Alio flexoriiis^ IschioRlexoriuSj and Gastro- 
miemiiis. — Weldon (38) called attention to tlie varying relations 
of these innscles and the dififerences they presented in Storks, 
Ducks, and FIm7vicop>tertis. I have noted them in a iiuniber 
of Storks and Herons and paid a good deal of attention to 
them Til Gruiform and Limicoliiie Birds (31 cfe, ,32).' With 
minor variations as to the precise, interconnections ' of ' the 
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sfemiteiidiiiosos aiid seouinembrauosns, the condition Vv’liicli j 
foiuicl ill Bakmiceps seems to be typical in Herons Mini Htoibs 
(text-lig. IbO). The middle bead of the gastrociieuiins is joined, 
by tlie semitendinosns just after the latter has been met 1>\' 
its accessor^n I'he accessory origin from the feiiuir is pai'aliei 
to .but separate from that of the middle liead. The accessory is 
present in Herons, Storks, Scopus, and in Bcdieinceps ; it is 
frequently absent among the Steganopods. In my opinion tlie 
niiddle liead of the gastrocnemius is a. separated portion of the 
accessory semiteridinosus, and separation of the two, with siii>- 
seqxient disappearance of one or of both, is a secondary or 
speekilized eo iidition . 

( Bleeps).— Yery strong fleshy origin from tlie 
whole of tlie post-acetabular ridge of tlie ilium to the beginning 
of the origin of the sernitendinosus. The strong bell}^ conveiges 
to a ronrideci tendon wdiich is inserted to the fibula after passing 
tlirougfi a sling in the usual way (text-fig. 129, BIC.). The short 
arm of the sling lias a stixmg anchor to the fibula, which I lia ppeii 
to liave noted in Herons, but which is present also in man}" birds 
belonging to widely separated groups. 

IscMo-fe^noralis {Ohdimitor externus ). — Arises by strong tendon 
from external condyle of tlie femur (text-fig. 129, Ob. ex.) and 
inserted fieshy to surface of the ischium. 

Obdtimior {Obdiirator by a strong tendon 

siiiTOiinded by a gemellus muscle (text-fig. 129^ OB.in.Gem.) from 
the exte.rnal condyle of the femur proximal to tlie olidurator 
externus. Garrod (18) believed that in most eases the insertion 
of this muscle to the inner aspect of the pnbis and ischium 
eoiild be clistingnished as oval or triangulai*, and attaclied some 
systematic value to the condition. He described it as oval in 
Steganopods and Storks and triangular in Herons ; in Balcenicrps 
it is plainly oval. 

ThihAscMo-femon^^^^^^ {Adductor longus and AcM. «ifq/R.?rs).-™The 
external or longus is only^ about half tlie width of tlm inner 
or maguius, but their origins and insertions are practically co- 
exteiLsive. In my notes I find that they were nearly equal in 
Herons and Storks, but I have not paid special attention to the 
point. The slips from the magims to the tibia (text-fig. 130, SI.) 
and the slip to the semimembranosus (text-fig, 130) I liavo not 
notedin Storks or Herons. 

^ lyr on edis . superficial^ (Io'ngi(s).—Btvong muscle from crest of 
tibia and fascia over the tibialis anticus ; usual iiiBertioii by broml 
tendon to the fascia of the ankle and a long tendoii running down 
to Join wi til tlie tendon of the perforated flexor of the third toe. 

• Ih’ecisely ,th,e same relations exist in. Storks 'and ITerons, but alsO' 
so roany other birds that' no ' systematic iniportance' can ' lie 
attached to them. 

' Fernmus short but stout muscle, from the" tibia 

below the fibula ; : its; tendon passes over the .ankle-joint to be' ' 
inserted , to, a Tinob oii' 1116 outer ''side' of; ■theHarsus-inetatai^siis, ,. 
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According to Weldon and iny own notes, this muscle is al)sent in 
Leptopiilus, but 1 found it present and witli an extension of its 
origin to the fibula, in Herons. 

anticus . — Tlie outer head arises 133 " a strong tendon 
from tlie external cond 3 deof the femur and runs in a deep groove 
to join tlie flesh}^ head from the tibial crest. Insertion by a 
forked tendon to tlie tarsus-metatarsus, in a pit al)oiit an incb 
below the joint. The conditions are practica'll}” the same in 
Herons and Storks. 

Text-fig. 130. 



Ad. Adductor luaguiis SI. Teudinoiis slips from ndduetor to tiljia. 

Isf, Ischio-tiexoriiis (Semimombranosus). 

C. II. 1. beinoral bead of Caiid-ilio-iiexorius (Accessory Seniiteiidinosus). 

C, II, 2. Belly of Caud-ilio-tiexorius (Seuiitendinosus). 

Ge. 1, external, Gc. 2, middle, Gc. 3, tibial portion of Gastrocnemius. 

SoleuSo — This little muscle has the usual relations, but is 
i*elatively ratlier stronger than ■ in Storks and Herons ; It arises 
iieslw from the inner side of the tibia and is inserted, to the 
annular eaihilage of tlie ancle-joint. 

Extenso'r commMriis digitorum : arises' flesh}-" from' the^ ci*est and 
external surface of the shaft of the tibia (text-fig. 12;9, Ex.com.). 
Tire strong' ten doir passes tlmough 'a. bon 3 ^and'„a fibrous , bridge 
and' runs clown to the digits where' it di\ficles s 3 n‘mTietricali 3 " into' 
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tA\'o, each braiieli again dividing into two, tlie four teiidoiLS 
running respectively to tlie second digit, to each side of the tliird 
digit and to the fourth digit. The aiTaiigenient is practically 
identical in Storks and Herons. 

Flexor 'p^'i'forayis et perforatus [Flexor secitndU’^^ of digit II, 
Origin is from the external condyle of the femur distal to the 
short arm of the biceps sling (text-hg. 129, FL 2 II, p, 680) and 
from the fascia over the knee-joint, immediately superficial to the 
corresponding flexor of the third digit Avith Avdiich it is closely 
connected. The tendon passes in tlm normal fashion to tlie 
second digit, perforating the tendon of the flexor pi'imus and 
lieing pex“f orated by the branch of the tendon of tlie flexor 
communis. 

Flexor perforans et perforatus [Flexor secimdtcs) of digit III. — 
This has tiAm heads, one just deep of the corresponding flexor of 
the second digit and practically common Avitli it, and a secoml 
from the edge of tlie hbuia. its tendon receives a strong slip 
from the temlon of tlie perforated flexor (flexor primus) of its own 
rligit and then is inserted to digit III in the same fasliion as the 
corresponding flexor of digit II. I did not record tlie existence 
of the second head of this flexor in my notes on Btoi*ks and 
Herons, but otheiuvise the flexoi*es secuiidi have identical I’elations 
ill Balmniceps^ Storks and Herons. It must be noticed, however, 
that these relations are found in a very large luunber of birds 
belonging to liiflerent groups. 

Fiexores perforatl [Flexores prhii) of digits II, III, IF; 
Eiidiment of Ambiens. — The perforated flexor muscles (text- 
flg. 129, Fi. 1. II, FI. 1. Ill, FI. 1. lY) are very closely united. 
Distally the tendons for the respective digits separate out ; 
proximally the common muscular bell}" arises from tliree distinct 
heads and tlie arrangement is such that fibres to each tendon can 
l>e traced to each head. The largest head is fiesliy from the. 
intercondylar notch of the femur; there is an outer rather broad 
tendinous liead, superficial to the biceps tendon and arising fi'oni. 
the head of the fibula (text-%. 129, FI, 1. E). The third iiea.d is 
a round and very distinct tendon, passing under the biceps tendon 
and running pai*tly to the head of the fibula and partly to the 
fascia of origin of the fiexores secundi (text-fig, 129, Airib'). Tlie 
inner fleshy head is normal and occiu‘s in practically identical 
form in all birds that I have dissected. The outer tendinous 
head also^is usually present, and exists in Storks and Herons, tlie 
chief differences it presents being in the extent to Avhicli it is 
muscular. In Bcdce7ii€ep$^ the tendinous portion is longer and 
the muscular portion relatively shorter than in Storks and Herons, 
thus showing a degenerate condition. . The rounded tendon under-, 
lying the biceps is more interesting. In birds where the curious 
muscle ' known as.tli^ ambiens is present,'' the tendon O'f.tliat 
muscle, passes ■, through the ■ knee-joint, passes under the biceps' 
.temlon, sometimes with an. anchor "to' '.tbeedge' of . the fibula, .and 
then; forms ..a third hea.d' of ,. origin', -of. the' .perforated :. flexors,' 
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preciisely similar in position and relations to tiie rounded tendon 
under the biceps in Bakmice 2 :)s, But for the fact tliat the 
tendon stops short at the liearl of the fibula and does not pass 
through the knee capsule to a normal ainlfiens muscle, it can- 
not be distinguished from the ambiens head of the perforated 
flexors. Gari'od (17) first called attention to the interest of the 
ambiens muscle and regarded it as a major key to the classi- 
fication of birds. He divided the Class into two Subclasses, the 
Aiiomalogonat£e, containing the Picifornies, Passeriformes, and 
Cypseliformes in which the ambiens is never present, and the 
Ilomalogonatm, containing all the other groups of birds and 
showing that in them the ambiens was normally present. Among 
tlie Anomalogonatm there is no species in which the ainhiens has 
been found ; among tlie Homalogonatm there ai-e families and 
genera in which it is absent, and Garrod lielieved that in 
such cases it had been secondarily lost. In a much later con- 
tribution to the subject (24), I showed that in the Night Heron 
and in Edectus, birds without an ambiens but belonging to 
GaiTod’s Homalogonatie, there existed an ambiens head to the 
perforated fiexoivs, absent in the Anomalogonatie, and plainly 
suggesting that it was a remnant of the ambiens muscle. In 
a memoir on the anatomy of the Hoatzin (27) I was able to 
describe from dissections of clifierent examples of that bii’d, a case 
of this possible degeneration in actual progress. Ga.rrod had 
dissected both legs in three examples of the bird and in ail cases 
found the ambiens small but normal above the knees, but in five 
out of tbe six legs it was lost at the knee-joint. He does not 
appear to have had his attention called to the impoidaiice of the 
ambiens bead of tbe perforated flexors. I examined each leg in 
two examples, and found in eveiy case an ambiens head to the 
perforated flexors, but tbe ambiens muscle in some instances 
absent above tlie knee, in others small and lost at tlie knee-joint. 
It may therefore be taken as establivsbed that the ambiens bead 
of tlie perforated flexors represents a vestige of a complete 
ambiens 111 uscle, and its existence Balcemce^^'^ is of morpho- 
logical rather tlian systematic importance, Tlie ambiens is 
usually present in the Stegauopods, present in the Spoonbills, 
present in some genera of Storks absent in others, absent in 
Eeopus^ absent in Herons tmd Ecdmiice^^s^ but in the last two 
cases its recent loss is shewn by the existence of the vestige to 
which I liave now called attention. 

Flexor irrofandm or p)&rfoTans and Flexor longus h(dluds.~—Tlm 
deep flexor as in Stoxks and Herons arises by fleshy digitations 
(text-fig. 129, FLPro,) from the side of the fibula and from down 
the shaft of tlie tibia to form a strong round tendon. Tbe flexor 
longus hallueis comes from the inner surface of the outer condyle 
of the femur (text-fig. 129, FkHah) and similarly forms a round 
tendon.' The two tendons pass clown to the flexor surface, of the 
foot' in the usual way. The deep flexor (text-fig. 131, B) ' breaks 
up into a branch' for dig,its ''2, 3, 4, and 'the, hallueis,. 'tendon, 
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cTossiiiiT over the profundus, runs to the hallux, but sends u. long 
slender branch which joins the profundus tendon just lie lore 
that diviiles for the dii?its. The condition correspoinls with what 
Gadow (16, p. 195) culls type I. The hallucis tenclon crosses 
over the profundus to reach the linlliix, ljut sends a \inciiluin to 
it. In Storhs and Herons the condition is essentially siniilai*, Init 
in tlie former group the viuculuin is stronger and ina}- lie in 
separate slips ; in Seojnts and the Herons the vinculuni is much 
more slender and mav be absent. lor coniparisoii 1 ligiiie the 
condition in a Stork (text-fig.^ 131, B), a Heron (text-fig. 131, A), 
and ill Bakenice^s (text- fig. 131, B). 


Text-fig. 131. 



Diagram of Deep Flexor Teiulons in A, jSyefworaa' ; B, Balremeeps : 
S, Leptoptllus, 

The h'iigus hallueis temloii is in outline, thejtexorprqfmidus is sluulol 
1. Hallux. 2, 3 & 4. 2mi, 3rd & 4tli digits. 


FopUieus, — There was only one of these little muscles stretch- 
ing across between the head of the fibula and the tibia. In 
LeftO'ptihm I noted two. 

Summary of M.uscttlaii Anatomy. 

Garrod^s hope, excited by his extraordinarily interesting pioneer 
work, that miisciikr ana, tomy w'ould furnish a sure due to the 
classification of birds has not been fulfilled. Garrod relied, ciiieiiy 
on the presence or absence of certain muscles which he found to 
■vary from group to /group. Gadow^'who has attempted' on a 
complete scale, ^tcr apply t-o'the system GarroTs group of mnS'Cles, 
.using additional facts made known .bj' Beddarcl and,' other 
w.riters, appreciated that as tli'ese muscles wereoi com, inon. heritage 
■of all ' birds, the ; presence’ of any'^of them in any group of ' birds 
'could ■ not ■ be .taken^.as : a ■ 'guide to. the systematic, position'. of ' that 



AXATOMY OF TRE SHOE-BILL, 


687 


£'roiip. He wiis disposed, however, to attaeli value to the loss of 
Miiy of these muscles, a,iid according] v regarded the loss of this or 
that iniiscle as one of the characters to he eniplo^'-ed in judging of 
the 1 ‘elationships of groups. Even this cautious use seems to me 
to Ido going too fai*. At present I do not know of any i*eason 
wliy we shoidd suppose tliat a particular muscle may not Iiave 
been lost independently many times ; that is to say of any reason 
wh}^ a ])ird tliat ’lias lost its femoro-caudai muscle should he more 
iiearly related to another bird with a similar loss, than to a ]3ird 
whicli has retained the possession once common to all three. The 
loss is what I have described as a multiradia,! apocentrieity. 
Possibly when we know as much of the development and mor- 
phology of tlie muscles used by GaiTod, as Fiirbriiiger has taught 
ns in the case of the shoulder and wing muscles, we shall be able 
to make more definite use of muscular anatomy in systeinatie 
<>rnitholog\\ As, however, muscidar anatomy has I)eeii used 
freely, I may give a, summary of the chief facts from which more 
confident anatomists would draw infei'euces. 

Comparison of Hei*ons, Storks, Scopus and Bakeniceps. 
Peculia :r to Balmiieeps, 

Absence of latissimus dorsi metapatagialis. {hS'copics.) 

Al'isence of humeral head of biceps Ijraehii. (Unique.) 

Absence of deltoides minor. (hScopas.) 

Absence of teres minor. {hScopiis.) 

O rigin of serratus superficial is po.sterior con fined to dorsa d of 
uncinate processes. (Same in Fhmnicopteru,s>} 

Accessory origin from tip of scapula of serratus metapatagialis. 

Common to Balceniceps and Scopus. 

Condition of deltoides patagialis and patagia! tendoiiS. 

Expansor secinidariQrtim vestigial or absent (so also in most 
Steganopods), , 

CJonmion to Ikdmnice'ps and Herons, 

Presence of peroneus p^rofunclus. 

Ambiens i*ediiced to a distal vestige (said to be absent in 
Scopus, present in Storks). 

Deep flexor tendons. 

Common to Bakeniceps and Storks. 

Peculiar arrangement of tendon of insertion of latissimus 
dors. post. 

Practical doul:)lingof pectoralis ma jor (also in .some Steganopods). 
Presence of post-acetabular portion of gliit?eus maxiniiis (at 
least in some Storks ; "^Scopus), 

Oval origin of obdurator internus (also in most Steganopods). 

Coiiimoii to Bakeniceps, Scopus, Herons, Storks and most Stega- 
nopods (but also in many other groups). 

Absence of biceps slip to patagium. 

Absence of accessory femoro-ciiudah ' ■ 
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Clearly, so far as the evidence from muscular anatomy goes, 
Balcemeeps is an ally of Scopiis, Herons and Stoi’ks, and sliai'es 
iiiaiiv characters vitli these birds and Steganopods. Tlie two 
facts that impress me most are the close similarity of tl:ie i‘atlier 
liiglily specialize^:! patagial muscle and tendons in tlie case of 
Bakenimps and Scopus^ and the very remarkable condition of the 
peetoralis tlioracicus found in Bakeniceps and Storks, but whicli 
prol;)ably also exists in Scojms^ and certainly in Peleccmii.s and 
some other Stegaiiopods. 

OSTEOLOGICAL HOTES. 

As the osteolog}' of Balceniceps has been described at lengtii 
ill W. K. Parker's' well-known monograph (33), and as I have 
not tlie time at my disposal to m^dve the elaJiorate study of 
tlie different types of Storks and of Herons wiiicli is necessary 
before final conclusions can be drawn from the skeleton of 
B(d(emceps, I must content myself with a few notes on some of 
the salient points which struck me as requiring special study. 

Occipital condi/le , — In Bakmice2)s this, seen from in fi-ont aial 
below, has much the appearance of a moderately dolicoceplm.lic 
liuiiian eraniuin. It is sessile, elongated antero-posteriorly, and " 
its posterior margin, where it projects slightly into t]io foramen 
rnaynam^ is convex. In the Herons the condyle is transversely 
elongated, and tlie posterior margin, where it projects into tlie 
foramen magimin, is the broadest part, is concave and slightly 
grooved, as if to form the beginning of two condyles. In Sco^yns 
tile condyle is also transversely elongated but not so mucli as in 
Herons, and its foraminal margin is abruptly truncated. In 
Anasiormfs^ Dissmri, Xenorhynchvs^ and Ciconm the long axis is 
traiisvei’se, and the foraminal margin is concave or notelied. In 
Tantalus^ on the other hand, the condyle is nearly splieiical, and 
altlioiigli a notch may just be indicated, the foraminal margin is 
convex. The configuration of the condyle in Bakeniceps is, tliere- 
fore, iinlilvo Scopus, Storks or Herons, hut it is most nearly 
approached by the Tantalus Storks. 

Farocclpital ^mocesses . — Tlie broad, tliiri and slielldike pro- 
cesses wdiieh bend down over the articulation of the qtiadra.te 
are repeated on a smaller scale in Tantalus, wliere however tlie 
laminai are relatively thicker and less extensive. In other Storks 
they are replaced by similarly situated, thick and curving ridges. 
In Smp'US' and Herons all appearance of the shell-like arrange- 
ment is 'absent. 

Basitemporal In Bakenkeyys the anterior margin of this 

has a crescentic free edge which nearly meets at each side a curved 
lamina projecting from the basisphenoid, so that the Eustachian 
tubes are nearly floored in below. Parker wrote that “ in the 
Heron these parts are essentially a miniature of those in Balm^ 
nlceps, adding that, this ■ is. certainly not ■ a faint and auperficial ' 
mark, of , afiinity.” ' But. the., similarity, extends vto '.'Seoims . and. 
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Storks. Ill Herons the anterior margin is sliglitly pointed, and 
in Scopus and the Storks, including Tantahis^ it is rjitlier more 
sharply pointed, but the general relations and particular]}- the 
relations to the laminae from the basisphenoid, which I shall now 
describe, are more like tliose of Balcenkeps in the case of Storks 
than of Hei'ons. 

Basisphenoid , — vSeen from below this has the usual ‘^•T-shaped ’’ 
appearance, the cross bar of the being contiguous with the 
anterior edge of the basitemporal, the main limb forming tlie 
rostrum. In Bakeniceps delicate crescentic lamelhe project back- 
wards nearly meeting the front edge of the basitemporal plate and 
with it forming a lioor for the Eustachian tubes. The condition 
of these lainiiije in Tantalus most closely resembles that of 
Bakeniceps] in the other Stoiks the lamime are less complete, 
ami they are least complete in the Herons and Scopus, The 
rostrum from the ‘*T'” cross bar to the attachinent of the 
pterygoids is a stout, broad beam of nearly equal width througli- 
out its length in Balcmiceps, The other birds in the set I am 
coi:isidei*ing present a series lunging from Bakeniceps through 
TantaluSj the typical Storks, and Scopus, to tlie Herons whieli 
present the end of the series most remote from Bakeniceps. Tlie 
rostrum gradiuxll}^ in tlie series changes fi*om an even beam to 
a siiar]:)]}' contracting, almost triangular outline, and its smootli 
ventral curved surface becomes first sliglitly ifdged, and tlien 
strongly carinate as in Herons. 

OArited septuni . — This is completely ossified in Bakeniceps, 
Scopus, all the Storks, including Tantalus; very incomplete in 
the Herons, including Cancroma, 

lacrpmal . — As Parker has described, the laerymal of BaUmice^us 
is highly peculiar, although, no doubt the peculiarity is partly 
adaptive in relation to the enormous beak. It is a stout vertietd 
strut forming the anterior wall of the oi*bit, firmly anehylosed 
below with tlie jugal and maxilla, and above with the nasal. On 
the roof of the skull it forms the external poition of the fronto- 
maxillary liiiige whicli runs as a transverse sutm‘e across tlie 
forehead, being thus entirely anterior to the hinge. A tliin 
vertical lamina px‘ojects from it into the cavity^ of the oidiit, wliieh 
is pierced by a hirge laerymal foramen, external to the nasal 
cawity. In Scopus the laciyinal is a vertical beam scooped out 
on its orliital face for the laci-ymal canal, but lianging down 
freely along tlie front of the orbital cavity, until it almost meets 
but does not actually touch the jugal. It has no contact with 
tlie maxilla and depends from the orbital edge of the frontal, 
behind the fronto-maxillary hinge, and with no more than the 
minutest oveilap to the nasal on the distal aspect of the hinge. 
In Storks of the genus the laerymal is snspended from 

the orbital edge of the frontal behind the hinge, with just a, 
trace of overlap across it to the nasal. From this point of 
suspension the fiat external face hangs vertically downwards, 
gradually narrowing, and free from the maxilla am! not reaching 
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the jugal below ; it lias a stout lamina projecting into tlio orI)ital 
cavitv ti‘a iisversel}’ to the long axis of the skull and jiierced ior 
the laeryiiial canal. In the typical Storks and in AMastoviMs, 
tlie external face of the lacryinai is roughly triangtilni*. the eon vex 
liasal line being attached to the orbitid edge of tlie frontal, but 
deiinitely exteinling forwards across the liinge to form a very 
loose eoiniection with the nasal, not more tlian a fifth of tlie 
whole dorsal edge of the l)one. From this, the ra.pidly naiTowing 
tria ngle iiaiigs down in front of the orbit and is far from rea.cliing 
the jugal and has no connection with the maxilla. The inwardly 
projecting flange is a very thick beam pierced for the hicinumtl 
caiia]. In the Herons, the relations are a still further exaggera,- 
tion of tlie dilference lietween Storks and Iktla'nice'ps. Tlie ontei* 
surface of the lacrymal is triangular with a very Innad lia.se of 
j^ttaclmieiit to the frontal behind the hinge, a small loose overlap 
to tlie nasal in front of the hinge, ami witli no eoiniection witli 
jugal or maxilla. The inwardly directed flange is absent and 
til ere is no lacryinai canal. 

In the ease of the lacrymal lione, therefore, Balwnlc^ps ainl 
stand at opposite ends of a series, 2\(,ntalus lieiiig nearest 

to Jkilmiio^ps, 

Xtmil region .^ — The nostrils in Balmnlceps are iii:iper\’ious, a, 
stout nasal septum being developed. (Tidow states that tliey are 
pervious in Scopus, Imt this is a mistake ; a, very tliin lamina, 
of bone \’ery slightly fenestrated se[)aiute8 them. In all tlie 
Herons and Storks they are pervious, the cavity from one nostiil 
to the other being large and cpiite open. Tlie skull is holorliinal 
as ill Scopm^' Ardea, Cancroma and all the Storks iiichiding 
TautcdusS, hut in many, especially the la.rger Storks, tlie proximal 
end of the nasal lione shows a line of weakness running u|) 
towards the nn.so*frontai Iiinge and leading to tlie schizorhiny 
seen in From the anterior liorder of tlie nostril a, groov'e 

runs idoug the surface of the bea.k to the extreme aiiterior 
einl, only the hook of the beak projecting beyond it. Heddard 
appeiirs to lay some stress (4, p. 434) on tins point lieciiuse lie 
says that the groove is “precisely like tliat of Seo/ms and (,'Vca.- 
em'MiB It is like that of Scopus, Imt in Cancroina the groove 
is much wider and more slialknv and does not rea,eh the extreme 
aiitenor end. It is much more exactly repeated in tlie Pelican, 
the Ibis and the Flamingo. In Ardea it is represented by a, groove 
which runs about half-way from the nostril to tlie anterior end 
of the beak; and in most of the Storks it is represented by a. 
line of 'weakness in tlie hone reaching about Iia.]f-wa,y to the *tip 
of the beak. This is specially well marked in Tantalus, 

The nasal processes of the premaxillae are kSO lirinly fused with 
the adjacent nasals , that their, ; exact. outline eainiot ' be seen. ' It 
is clear, however, that they do not invade the frontal region but 
't.erBiinate distacl of the' fronto-maxillary hinge. . This also is the ' 
ca.se, in Cancroma and' 'Storks, including l?feii;a^Ma,"but.:in, Ardm 
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anil Scopus tlie nasals break tlie transverse line of tlie liingOj 
titting into tlie frontals. 

Tlie anterior tip of the preinaxilla is produced in Ikdmmceps 
to form tlie strong down-turned hook of the bilk Scopus repeats 
tills orra smaller scale ; in Camroma the sharp point is not bent 
into a hook. In the other Herons and in Storks it is stra/iglit. 

Palate. — The palate is desniognathous in Balctuiceps^ the 
niaxillo-palatines being fused in the middle line, and tlie Yoiner 
represented bv a triangular, very thin, ossiheation, the knife-like 
liase of which divides the internal nares when seen from lielow. 
Tile condition in Scopus is almost itientical, lint at its proxiiiial 
eirl, wliei ‘0 it tonehes the central la, mime of tlie palatine, tlie 
ratlier larger ^’omer sliows a broarler edge with tlie faintest 
suspicion of donhling. In the 8torks. the A'omer is relatively 
snrtller even than in lialmilceps and there is no trace of forking. 
In Caacrorna and Arden the vomer is re]ati\'ely very much huger 
audits edge is rpiite distinctly cleft between the palatines, each 
Idade being atraclied to tlie jialatine lamina contiguous witli it. 
In tlii.s res}'eer Ikdcenkeps and the Herons are at the op»posite 
einls of the series. '\Vith regard to tlie palatines, tlie inost 
striking feature in Jjtdauiccps. fully described by Parker, is the 
eordescenee of the internal lamime to form a strong ]<eei stretch- 
ing liaek from tlie posterior nares to the pteio'goid articulations. 
Allowing for difterences in shape and proportion, the siiuilarity 
witli Scopu.s is close. The median, keel is still more strongly 
marked in the Pelican and in Plotus ; it 'is represented in }Storks 
])y a delicate median ridge, but in Oancroma arid Ardea the 
iriternal lamiiue of the palatines remain completely separate. 

Pterif golds. — I notice no significant differences between the 
ptei;ygoi<ls of Baleen leeps and t.liose of Scopus, BtorlvS and Herons. 
Basiptei;vgoid articular processes ai‘e absent in all, and I lia\'e 
not found ecen any rudimentary trace siicli as is eoimnon in tlie 
Pelican. Tlie ventral ilistal end of exteh pterygoid is smoothly 
rounded in Balieuieeps and Ardea; in Oancroma, Scopus and 
most of the Btorks it sliows a, sharp keel iiinning out as if to 
meet tlie outer lamina of the palatal. 

Tliis is substantially alike in Bakcmceps. Scoju.es, 
Herons and Storks, ]>nt the orbital process in Balandeeps is almost 
triangular, tlie blunted apex projecting into the orbital eaviiy. 
In Scopus the orbital process is rather blunter ; in Tantaltisanore 
acute, but in Storks generally it tends to expaml to a spatulate 
end, and in tlie Herons, including the apex is nnicli 

expanded. 

(Sumlraiojtigal /)ar.-“Thi’s. is enormously stout in Bakmiiceps,, 
and the separate portions of which it is composed cannot be dis- 
tinguished. Ill all the other birds I am considering, it forms a 
slendeig ninch' elongated rod. 

carft?/.— .The.: bouiidari^ 'of Tlie .'ttnnporal ca..yity'„ 
present Interesting modifications' .i'n Baltmiicepi.i ' .its .ahiesk 
. Piioe. ZooL, ^ " 
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Unf<)rtrn]fite]y. owing to tlie reiT complete imioii oi tlse 
concerned, tlie^e cnBiiot be interpreted, completeiv witlioiit the 
exaii:iiiiato 3 n of veiA’ young sknlis, Imt compnrison of adult skidle 
sb.oAvs iv, good deal wortli noting. \\\ Jkdceniceps the size of the 
hi*aiii is small in proportion to the size of the liird, witli the 
result tliat the skull is very short between tlie orbit and tlse 
posterior end. Attaelnnent for the powerful temporal iiiiisele is 
increased ])y the strength, and size of the postfrontal process 
(PI. LZvXXI. tig. 1), which depends as a triangle of bone behind 
the orbit, with the external face strongly ridged. The blunted 
a|>ex of the triangle reaches nearly half-way down to the qimdrato- 
jugiil Ijai- and is continued to a strong tubercle on the latter by a 
lilmons band, Th.e central portion of the band has a separate 
cJssiilejitioi.n ami it would not be surprising to find, in an old bird,, 
tlaat calcification of the fibroirs band bad joined this central ossi- 
ficatit»n with the postfrontal a, hove and the jugal below, to form 
a coin[)lete beam of bone separating the orbital and temporal 
cavities externally. Owing to tlm complete fusion of the ])ones,. 
it is impossible to be certain as to the exact composition of tlu? 
postfroiAtal. A more primitive skull like tlmt of Dromaeas (in 
wliieh tlie propoition of the temporal region to tlie rest of the 
skidl closely resembles that in Ikdmiiceps) shows tliat the ali- 
s|)liei.mid contiibntes tlie main portion of tlie postfrontal, and 
that the frontal grows down over it only about half-way. In 
Jkdff'jiiCeps it appears as if the frontal covered the alispheiioid 
right down to the lower end of tlie postfrontal, and on the 
posterior face the alisphenoid may itself lie covered liy a pineess 
of the squfimosal. On the other side of tlie temporal cavity in 
many bii’ds tlie squamosal sends forwards and dowiiwa.i'ds fi'om 
Just over tlie quadrate articulation a stout beam of bone pi o- 
jecting towards the point of the postfrontal. In /Ado w/ceys* this 
is repi'esented only by a. naiTow edge [U'ojeetingover tlie quadrate 
articulation. AScopas (Pi. LXXXI. fig. 2) has like JIakemceps also 
a small lira in and naiTow temporal space. Tlie postfrontal has 
almost exactly the relations of that of Jkdcmiceps, but it does not 
reach nearly so far towards the jngak Tlie spur of the squamosa! 
is minute, and allowing for difierences in tlie strengtli. of tlie 
muscular attachments, this region is almost the same in 
and Bakimiceps. 

In a large Btork like XenmdiynchiB (PI. LXXXI. fig. 3) tliero 
is an a ri-angement strikingly difterent in appearance but wdiicli, 
none tlie less, can be interpreteil easily. Tlie brain is still small 
and the temporal cavity narrow. The postfrontal triangle narrows 
very rapidly and is continued downwards as a slender'^ bar wbicb 
stops slant long' before the jitgal i.s reached, . ■ Glcse scrutiny seems, 
to show that the frontal contributes a/ superficdfd^ splint-like 
factor, rnmiing down almost to the tip on the anterior face, and 
that tlie sipmmosa.l forms the greater portion of the lower and 
]HKsterior part, but how much the alisphenoid contributes it is 
impo>sib.]e to say. The spur of the sqnamcsal from over the 
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quadrate articulation is enormous and forms a powerful process 
wliicli runs downwards and forwards to meet and fi!se witli tiie 
tip of tlie postfrontal. In a smaller skull, like that of the Diss'ura 
(PL LXXXII. fig. 1), the arrangement is practically identical, 
but tlie postfrontal, although it meets the squamosal spin’, is 
much more slender, and the frontal factor does not appear to 
reach more than half-way down. 

Ill Tantalus (PL LXXXII. fig. 2) the brain is relatively 
slightly longer and larger. The squamosal spur is exactly as in 
Xerioi'hi/nehits and Dissura^ but two things have happened to 
the postfrontal. In the fi.rst place it is iiiucli shorter, and does 
not reach tlie squamosal spur. In the second place the triangular 
base is veiy much wider and is deeply notched in front, witli tlie 
result that it has an anterior and smaller portion corresponding 
exactly to tlie anterior margin in all the other bii*ds I have been 
describing here, but certainly with no squamosal factor, and a, 
loiigev portion running down towards the point of the squamosal 
spur, corresponding witli the posterior part of tlie postfrontal 
ill other liirds and certainly consisting chiefly of alisphenoid and 
squainosai factors. 

The condition in Cancroma (PL LXXXII. fig. 3) can now be 
followed easily, Tlie lira in is still larger relatively ; the squa- 
mosal spur is reduced, and the separation betv^een the two parts 
of the postfrontal, only just apparent in Tantalus, is well markerL 
The pui'ely frontal, anterior j^ortion is the stouter of the two. 
In Ardea (PL LXXXIII. fig. 1), wliere again the brain is still 
larger, the squamosal spur is relatively rather small, but the 
separation between the two parts of the postfrontal is veiy 
wide indeed. 

As this matter appears to be of some interest, and as I 
liave not found it discussed, I shall continue the description 
outside the immediate relatives of IJakemceps. The Pelican 
(PL LXXXIII. fig. 2) shows a further extension of the series. 
The squamosal spur is as in Airlea^ but the two portions of tlie 
post-frontal are even further separated, and the posterior of tlie 
two is reduced to a mere tubercle, intermerliate in position be- 
tween the squamosal spur and what would normally be taken to 
be the postfrontal. In Tlotus (PL LXXXIII. fig. 3), which has 
a very large brain indeed, the squamosal spur is small, there is a 
mere stump to represent the posterior portion of the postorbital 
process and this is actually nearer the squamosal spur than 
it is to the anterior representative of the postfrontal, 

I do not suggest that the series, as I have arranged it, is 
phylogenetic, but,' it is a 'striking example of the differences that 
identical morphological material may exhibit in a,]lied birds, and" 
a warning; against The 'hasty ■.dmwing of conclusions as .to' sys- 
tematic position from ' the comparison of one or two' presumably 
allied birds.' 'So far as' ■ this , point 'goes. Baltmteeps'.iitid^ 
stami together as' birds with small hinins, with the , squamosal 
spin* slight and 'tlie postfrontal process simple.,,' 'Storks 'foiin ','a 
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second group also with small brains, witli the squa-ioosa.l spur 
very liighly developed, frequently rea.ching tlie postfrontal, and 
Avitli tlie latter simple, but in Tantalus sliowing the beginning 
of cleavage. Cancronm and the other Herons form a thii'd 
groii}), characterized by larger brains, with the s(:|iiaiiiosal spur 
I'ediiced as in the first group but with the postfrontal split into 
two separate processes of which the anterior tends to ])ecome tlie 
more i m porta. nt. 

Jlandible. — The fusion of the component parts is so complete 
that I coiihl not see any trace of sutures. The most iiotalile 
feature is the ab.sence of the projecting spur of the angle, an 
absence wliicli Balamieeps shares with Scopus, all the Stoiivs and 
i'unerorna. in all of which the end of the mandilde behind the 
articuhir cavities for the quadrate is as if abruptly sawn oif, 
wliile in Ardea ami typical Herons it is produced backwards as 
a long rounded spur, 

Veriehral colunin. — As Parker (33) and Gadow (16, p. 76) liave 
|»oiiited out, there are 17 cervical ^'ertebrm in Bakemceps, 16 in 
Scopus, 17 or 18 in Btorks, ami 18 to 20 in Herons. Tlie carotid 
caoal is coii.ip]ete in all this group of birds. Tlie individual 
verteline are very much shorter antero-posteiiorl}- in Bakmiceps 
tlian ill tile Herons and Scopus; the Storks are iiitennediate 
lietweeii Bcdtmiiceps and Herons in this respect, which no doubt 
is [uirely adaptive, but it suggests at least tliat Baimvweps is 
not very closely related with Herons. Parker states tliat tliere 
are no foramina for tlie vertebral arteries on the sides of 
the atlas in Bakmieeps and in its allies. They ai‘e certa.inly 
absent in Balmniceps, l>iit pi*esent, altliongli small and limited to 
the anterior lateral part of the atlas, in Ckmcroma and 

Scopus, and present and large in Storks. 

The tlioraeic vertebi-m have no hieinapophyses in 
ikmeronia, Ardea and XeiiorJiynckus, but there is a very small 
impaired process in TanUdus, 

StermMn.-~~XA\c posterior lateral processes are Nery long in 
projecting behind the metasterinun ; in 
Herons and Storks, they are short, not jirojecting beliind the 
iiietasternum. The notch separating the posterior lateral process 
from' the metasteroum is rounded in Balmndceps, Scopus and 
Storks, angular in Ardea Ccmcroma, , Parker figured a small 
posterior interinedmte process, and compared it with tliat of tlm 
ibis, but it. was completely absent in the skeleton I examined, as 

well as' in Herons, ''Storks amd ' 

The internal spine of the 'sternum is, absent in Bakemceps m in 
Scopm, Storks and Herons, but the external spine is' also absent ' 
m Btdmmeeps, small' in ' small or' .absent in Stoifks , (best 

developed, ill large and 'prominent, in Herons including,. 

Vamroftm.^ ' ® 

, . Bdmmceps the .clavicles ■ are joined' to' form; a 

veryr;short-stemmeaf^.y,”The stem, .of -the Yas well'as. the distal ',. ., 
ends of the 'diverging, .arms being '.strongly anehylosed',' to , tho ' ' 
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projecting anterior end of the keel of tlie sternum. Tliere is no 
trace of a, median process opposite the hypocleideuin between tlie 
arms of the fiircnla. Anchylosis with the keel may be. regai’ded 
as an jidaptiye character. It is as complete in the Pelican as in 
Balcmlceps: it exists in some of the large ^Storks, but in Storks 
and Herons generally the connection is by ligament. In AScopiis 
the fiircula is far short of reaching the keel. In Sco2ms^ Storks 
and Herons including Ckmcroma, the fnrcula is more IT ’-shaped ; 
the median forward process between the arms of the is 

absent in Sco‘pm and Storks as in BcdcmicepfS, but is well-marked 
ill Herons. 

The proximal end of each clavicle where it reaches the coracoid 
has a very strong flange (text-fig. 132, A, Cl.ak) which articulates 

Text-fig. 132. 



Shoulder-girdle Articulation in Bcdeeniceps and Scopns, 

A, Balmiiceps. B, Scopus. 

Ac. Acroeoracoid process of Coracoid. 

Cor. Coracoid. 

Pc. Proeoracoid process of Coi-acoid. 

Cl. Clavicle. 

Cl. a. Acroeoracoid process of Clavicle. 

Sc. Scapula. 

directly with the anterior border of the coracoid. A similar 
flange is present in Scopm (text-fig. 132, B, Cl.a.), and in its place 
there is a minute flat articular facet in Tantalus^ but it is absent 
in Storks generally and in Herons including Camroma^ the 
clavicle being attached to the acrocomcoid only by strong liga- 
ments, .The development of this flange m. BalcmiicepfS is a very 
■strongly marked:, character, but too 'niuch weight .cannot be' laid 
o,n: this similarity .wdtli /SroiJW-a,. for the acroeoracoid "flange' 'of, the 
clavicle' is , e'C|iially.' well marked ’in' the '.'Pelican, in 
.'Cormorants and Gannets, and in. Birds-of-Prey. ■' ' ■ ■ ' 



696 


DR. P. G II ALGIERS MITCHELL OX TEE 


The e}Eelei(leaI plane of the clavicle passes across the iriedian 
face of tlie aerocoracoid and nearly reaches tlie seapnhp with 
wliicli, however, it is united only by ligament (text-fig. 132, A, (JL). 
Its tip, howevei*, does not extend so far as to cinss the a,ero- 
coracoid Jand it is therefore wholly concealed wdien it is viewed 
from the outer side, the opposite aspect from that shown in text- 
%ure 132. In Scopus the tip of the cla.vicle projects slightly 
further. In all the Storks and Herons that I liJive examined the 
tip of the clavicle projects completely across the acrocoi-acoid so 
that its ligamentous connection with the end of the scapula is 
freely visible when the shoulder-girdle is viewed f lom the outside. 

Coracoid . — The basal ends of the coracoid, where they articu- 
late with the sternum, do not quite meet in Jktlceaiceps ; tliey 
eithei* do not meet, oi* just meet in Storks ; in Scopus and Herons 
tliey overlap. 

The procoracoid process (text-hg. 132, A, Fed) is very large in 
.Bahenieeps, with a curved border nearly reaching an einar- 
gination in the clavicle, wdth wdiich, however, it is united only 
by ligament. This process varies in Storks, being almost as 
large but not expanded in some, small in otliers (e. g. Tantalus). 
It is (jiiite small in Scojyus (text-fig. 132, B, Pc.) and Herons 
including Ckmcronia. 

Prdrls . — Parker lays some stress on the narrowness of the 
pelvis ill Balmniceps^ comparing it in this respect with. Herons 
and contrasting it with Storks. Certainly such a. difference does 
exist, but as it was not so striking to my eye as Parker found it, 
I measured a number of pelves of Storks and Herons, reduced 
the rneasiireiiients of the narrowest and widest portions of eacli 
to a common standard and averaged the results. 


Width of Pelvis in percentage of length. 


Bukmiiceps ...... 

Narrowest part. 

■ 27 

Widest part. 

50' 

Ardca 

25 

50 

Cmicroym 

28 

57 

■ Xenorhpnchus . 

35 

60 

Tantalus 

35 

' 56 

Scopus 

37 

62 


_ It will be seen that the mcltli at the widest part differs much 
less than the width^ at the narrowest part. In other respects 1 
find that the pelvis of i?aZ®»icejos is rather more like that of 
Scopus and Storks than of Herons. There is a well-marked 
nofeh ppai-ating the distal ends of the ilium and ischium in 
Bp^mceps, Scopiis, and Storks which is absent in Herons, in- 
cluding Cmicroma. In HeronSj including Cancroma, the dorso- 
lateral edge of pe post-aepahpar ilium projects outwards as a 
sharp norizontel ridge, which is: very slightly marked in Scopus 
and IS absent in and ■■ ■■,' 
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— A good deal of a,tteutioii lias been psiid to tlie 
anterior surface of tlie proximal end of the humerus iu birds, and 
I have compared tlie conditions pireseiited by Balu tiiceps^ Scopm, 
Storks and Herons. Balteniceps is markedly difiei-ent in this 
respect from the others and i-esembles nuieli more closely tlie 
structure shown by the same bone of the Pelican, iv'iiich has 
lieeii a,de[|uately tigured by Pyeraft (35, fig. 6, p. 90). The 
expanded end of the lmmeru.s is very Hat and rather symmetrical, 
Tlie coraco-liumerai groove is extremely faint, rather better 
marked than in the Pelican but entirely different from the deep 
transverse groove sliown by Scopi(.s\ Storks and Herons. The 
crista inferior is hardly raised above the surface ; only the 
faintest distal groove separates it from the shaft of the bone. 
In the Pelican it is much more salient ; Pyeraft’s figure ratlier 
iinder-represeiits its prominence. In Herons tlie crista is rather 
like tiiat of BaltenicepSj lint more prominent ; in Scopus it is still 
more prominent, and in Storks, iueliiding JSiutaliis^ it is even 
more ])rominent. Tlie pectoral crest is still longer and better 
marked in Balctniceps than in the Pelican, but is generally 
similar, and in both the oral impression for the insertion of the 
second division of tlie pectoral is very clear. There is no trace 
of this ill the Herons. In the Storks, including Tantalus, it is 
well-marked. This region of the humerus in Scopus is charac- 
terized l>y tlie enormous development of tlie pectoral crest, wliicli 
is very much larger than in any othei* of tlie bii'ds with which I 
am dealing Iiere, and there is a faint oval impression which 
certainly seems to imply the existence of a divided pectoral in 
that bird, as in Storks and Bakeniceps (pee supra, p. 676). 

Hand ;: — The hand of birds is usually described as coutainiiig 
the repi'esentatives of three digits, of whicli that eori‘esponding 
witli tlie index finger (on tlie usually accepted supposition that 
tlie poll ex is present) is the largest. Tlie proximal phalanx of 
tills digit lias usually a broad Hange on the nhiar side on whieli 
one or more of the primary quills rest. In dissecting this region 
iu Bakeniceps I was struck by the way in which the arrangement 
of muscles suggested that this phalanx represented tlie plialanges 
of two adjacent digits united by a narrow slieet of bone. On 
■examining the skeleton in Bakeniceps itself, Scopus, Ardea and, 
,a number of Storks, the’ suggestion i,s' still more sticking. The 
broadened phalanx is obviously thickened along tlie nlnai* and 
radial borders, and if these borders were the jihalanges of two 
digits united by 'an ossified sheet of fibre the structure would be 
intelligible. ' ' The point .requires investigation, b^oth by com-, 
parative anatomy and embryolo'gy, 'and I mention ■ it here, only 
to d.irect attention to., it, 'blit I shall be surprised, if it does ■not 
turn, out that the hands of these and many other, birds, show lour 
not three d,igits. '' 

Hibial bridge, — The bony canal for the tendon .of the, extensor 
iiuiscle of the digits is complete 'in Balcmiceps m in Storks.' 
and Herons. 
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Tarsal hmlfjes. — Tlie i^ypotarsiis is complex' in Bakenweps. 
Scop'iis and Herons; that is to say tlie proximal end of tlse sluift 
is pi'ovideMi witli two bony bridges throngli which the flexor 
tendoiis pass ; in Storks tliese bridges are absent, and the terulons 
lie in a groove. 


Summary of Osteological Notes. 

There is a strong general resemblance between Jkckenlceps^ on 
tlie one hand, and Scopus, Herons and Storks on tlie other. 
Bak&nlceps stands alone in its general ^proportions, in the strnc- 
and I'elationship of the laciymal, qiiadi*atojiigal bar, atlas, 
posterior lateral process of the sterninn, and the Ininierns. 

Bakmiceps and Scopns agree, opposed to the otliers, in tlie 
impervious nostrils, the union of the inner plates of tlie palatines, 
die processes liounding the temporal cavity, the acrocoracoitl 
.irticiilatioii of the clavicle, and the shortness of the tij) of tlie 
clavicle. 

Balaoilceps, Scopus and Stoi*ks a.gree, opposed to tlie others, in 
tlie l)a si-temporal plate, the complete interorbital sept inn, tlie 
very small vomer, the shape of tlie posterior notch of tlie ster- 
num, tlie absence of a spina interna, and of a median ])roeess 
lietween tiie diverging arms of tlie fnrcula, and the presence of 
a notch separating the posterior extremities of tlie ischiiini and 
iliu'io. 

Balcnikeps a.nd >Storks agree, opposed to the others, in the 
large proeoracoid, and the smooth edge of tlie post-acetabular 
V ilium. Of the Storks, Tanicthis shows the closest agreement with 
Bakemceps in the occipital condyle, the paroccipital processes 
anrl the basisphenoid. 

Jiakeiiiceps and Herons and Scopus agree, to the exclusion of 
the others, in the proportions of the jielvis, and the complex 
hypotarsiis, 

1 liave been iinahle to find any osteological points in which 
Bcdwuieeps agrees with Herons to the exclusion of tlie others. 


Hystematig Position op Bal^j^xioeps. 

Johir Ooidd {22) named -and diagnosed tins bird in 1801, He 
relied on external characters and compared it carefully witli 
Fekcnnm, Grus, Ardea and Cancroma. He, came to the eon- 
elusion, tint it was the, ‘‘ Grallatorial 'type of tl:ie . Pelecanidau^' 
■He rejected alliance with ^Hx^aand Cancroma appare'iitly because 
in 'tlie latter the nail of the central toe is pectinated, a cliaracter 
.wliieli he, thought to he' wholly absent, in ,I have 
shown {supra, p. 64B'), that .much reliance cannot' be "placed on 
tl'iis eharaeter, ,IJndoubtedly"there,'are many 'marked anatomical 
charjicters,' coimnoir to. Balmniceps nm\ the Pelican, ■' Id may 
.■inemio'ir .the .presence of a pyloric' chamber, 'nf The' stomaclm' 
the 'division, of .the great ".pectoral.'' muscle:; the" condition' of'.Hie. 
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tendons of tlie wing ; the nhseiice of intrinsic muscles in the 
syrinx ; tiie long lacrymals ; the fusion of tlie internal laiiiinm 
of tlie palatines ; the shell-like paroccipital processes ; tlie aiicliy- 
losis of tlie ehiYicle to the keel of the sternum ; the shape 
of the head of the humerus. But these can probalily be best 
explained either as convergent modifications in birds whicbj 
after all, are not very far apart in the system, or the common 
inheritance of Steganopods and their immediate allies. Siib- 
secpient writers on Bakmiceps appear to have been dominated 
by the wish to prove Gould incorrect. J. Eeinhardt (37) in 

1860 came to tiie conclusion that the nearest ally of Bake- 

yiiceps was and that Scopus and Bakeniceps together 

were nearer the Storks than the Herons. He appreciated that 
the pterylosis, especially of the neck, was similar in Bakeniceps, 
Scopus and Storks and markedly difiei*ed from that of Cancromci 
and the other Herons. He attached impoidaiice to the pectina- 
tion on tlie claw of Caneroma and the Herons ; noted that 
there was an approach to it in Scopus, but did not recognize 
that it also (icxnuaed iii He noted tliat the iiiter- 

01 ‘bitai septum was complete in Scopus and Storks, incomplete in 
Caneroma and Herons, but Imd not information on that point 
in tlie case of Bakeniceps. He compared the liills in considerable 
detail, and pointed out essential points in whicli Balrenieeps and 
Scopus agi'eed, and difiered from Cmicroma. Parkei* (33) i*ead his 
great paper liefore Bartlett’s contilbiition, hut as tlie latter was 
actually pidilished first, it is more correct clironologically to take 
Bartlett (1) first, although, curiousdy enough, the authors quote 
one anotlier, and each relies on the other’s opinion. Bartlett in 

1861 made tlie interesting discovery that Bakeniceps liad a pair 
of large powder-down patches on tlie back, and this for him 
settled the Ardeine affinities of the liird. He included, however, 
Eurypyga amongst the Herons, and I liave shewn (supra p. 645) 
that in tlie present state of our knowledge, tlie presence of 
powder-down patches is no conclusiTe evhlence as to affinity. 

I Ciiiinot understand wdiy it has been assumed and stated by 
writers who ha.d an opportunity of reading the menioii*, tliafc 
W. Parker’s osteologieal examination proved Bakeniceps to lie 
a, Heron ami not a, Stoik. In the Introduction to liis memoir, he 
made the following general statement : — ‘'It is to the stilted, 
wading group of scavengei's that Bakeniceps belongs, being one 
of tlie Ardece iiffines, and therefore intimately related to the 
Wliite Stork, the Marabout, and the Adjutant. Its nearest 
relations, howeveiy are the South American Boat-bill {'Caneroma 
cochUaria) and the Little South African ITmbre (Scopus u7nbre.Ua)S 
In a footnote to iiis paper . he refei-S'to, Bartlett’s discovery,, as 
having 'proved beyond all, ,,, dispute, that the Balcmiceps, like the 
Boat-bill, IS , essentially ' a Heron.” But these are ea* cathedra 
statements. ' He also 'gives a- list . of what he. regaixls a.s ' Ardeine^ 
genera,” including Ciconia, Zepto 2 dikis^ ■ Alycteria, . Anasiommj 
AnmmmC "Ardea,^ .Boiattrus,, Herodias, '' .‘Eyctieorax, ' 
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Caucroiim and Balffuleeps. He selected the Heron as tlie ty|H‘" 
forin as 'nt is best known, and lias the eha.ractei's ot the family 
moderately, but markedly developed."’ In Ins detailed exam in* 
iitioii, lie is quite as concerned to prove that is like 

Bcopus or like a Stork as like a, Heron. He came to the ver}” 
deiinite coiiclnsioii that Balceniceps was not a Pelican, but was 
Ardeiiie, in his broad sense of the W'ord. Quite certainly lie <iid 
not prove it to be a Heron as opposed to a Stork ; and in tins 
1 entirely agree, after having gone throngdi his own observations 
with the skeletons hefoi-e me, and having* made some fiirtliei* 
comparisons myself. 

0. G. Giebel (21) in 1873 re-opened the matter, cliietiy after a 
full examination of the pterylosis and external characters. He 
correcteti Gould and Eeinlmrdt (not qnoting the latter, however) 
as to tlie pectination, describing it carefully ami showing tint it 
was present in Ikdieniceps in much the same foian as in Scopus, 
He showed also that these liirds agreed in pterylosis, w'iuu’e 
they differed from Vancroma, and came to the conclusion, that 
Ikikmikeps was much more closely allied witli Scopus than with 
Cmicroma, 

F. E. Beddard in a special memoir and in liis treatise on 
the anatomy of birds (3 and 4) assumed that l^atvker’s osteo- 
logical researches liad proved Balmniceps to be i\ Heron, not 
a Stork, overlooked the evidence supplied hy lleinhar<lt and 
Giebel as to the Btorkdike pteiylosis of and Scopus^ 

and altbougli he referred to GiebeFs paper, did not note that 
Giebel showed Balceniceps and Scopus to be alike in tlie iiectin- 
atioii of the claw. He lAaced Balcenice2)s detinitely among tlie 
Herons as opposed to the Storks, relying apparently chieliy 
on the syrinx. I have already stated {supra p. 651) that his 
argument cannot support his conclusion. Possi]:)ly it may show 
tlvcit , Balceniceps is not a Stork ; it does not show that it is 
a Heron. 

H. Gadow (16) placed botli Balceniceps and Scopus iinder the 
Ardete as opposed to the CiconiaL but placed Bckmiweps merely 
as a sub-family of the .Herons, distingnislied from tlie true 
Herons by the a bsence of pectination and various minor characters. 
He was misled, I think, by the literature, and does not claim to 
have made independent observations, 

Tiiose who Imve followed the old and new facts 1 ‘egai‘diug 
Ikdcmiiceps that I liave been able to bring together must be 
impressed by the number of characters in which bScopiis and 
Bcdamceps cmd by the much greater annnber of points in 
\vhicli these two birds agree with Storks than with Herons. If 
we adopt the method made familiar by many of those who liave 
yvritten rnost copiously on the 'anatoiny' of birds,; take characters 
on their face value, and regard those birds as inost, nearly' allied 
wiiich .have ■ the greatest,' number- of' characters, ,in ■ 'comino'ri,:' then 
the 'siih-ord-er Ardem -will contain the single : family A.rd'eida?:,-:an 
the -adjacent sub-order Giconiaa will' comprisetlie -families' Bcopida>, 
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BaljBnicepiclida^, Ciconiidse 'and Ibidida?. But if we desire tlia,t 
classification slioiiid represent pliylogeny, we must await fiirtiier 
knowledge as to tlie value of the various characters wdiicli 
anatomists have tried to use. It is no use liringiiig pectination 
or powder-down patches, or a completely feathered neck into an 
ai'gumeiit between Storks and Herons, if these characters have 
been independently acquired or independently lost in the case of 
many different groups. It is no use for systematic purposes to call 
a, particular form of syrinx Arcleine if that be a common type in 
many different kinds of birds, or to call a doubled pectoral muscle 
Cicoiiiiie if that be shared by many Steganopods. The fact is 
that Steganopods, Scopus^ Balceniceps^ Storks and Herons have a 
large comm on herita ge, consisting partly of actual common 
structures (some of which they sha,re with a very much }ar*gei‘ 
assemblage of birds) and partly of the capacity to be modified 
in certain definite directions. Tlie characters latent and patent 
composing this common heritage are distributed irregularly 
amongst them, paitly for reasons that we do not know and partly 
in response to simila.r habits. Until the mea-ning and history 
of each set of characters have been worked out very fully ’vve have 
less than no idea as to their real value in indicating affinity. 
The only set of characters on which I have sufficient knowledge to 
have any confidence is shown in the disposition of the alimentary 
tract. Ill that respect Bcdcemceps seems to me to have passed 
through tlie condition common to Storks and Herons, and to 
display specialization in the same direction as the Herons. But 
until we have further knowledge, not so much of Balmniceps in 
particular, but of the value of anatomical characters, the safe 
course is to regard Bcdcenimps as the representative of a group of 
equal value with Storks and Herons. 

In my opinion, hoivever, the relation of Storks and Herons 
to the Steganopods requires revision. Pending this, I must add 
tliat John Gould’s description of Balmniceps as the ‘‘ Grallatorial 
type of the Pelecanidie ” is at least as happy as the more confident 
statements of later Avriters. 
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Plate LXXX. 

Bahemccps re.c. Frcnn a living young male. 
Photo la' 1>. Sitli-Smith, F.Z.S, 

Plate LXXXI. 

Fig. 1. Side of Skull in Bahenieeps, 

„ „ Seopiis, 

3. „ ^enorhmcJms. 

Plate LXXXir. 

Fig. I. Side of Skull in Dissura. 

2. ,, „ Tantalus. 

3. „ ,, CVau’rewii?. 

Plate LXXXIII. 

Fig. 1. Side of Skull in Ardea. 

2. „ IWeram's. 

3. ,, l*lotteS. 
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“ Le groiipe ne se definira plus par la possession de certains cliaracteres, 
mais par sa tendance a les aecentuer.” — Ben/son. 
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INTRODUCTION. 

The first Calcareous sponges, Spcmgia eiliata'' and ‘‘ Spongia 
compresm^'\ were described in 1780 by .Fabricinsy but it' was 
not until much later that the essential difierences between tlie 
Calcai eoiis and IS on-calcareons SpongeSAvere I’ccogiiised. Pleiniiigj 
in 18'28y however, proposed ■■tlie /genus for the former 
gnng), including in it all the forims whose skeleton consisted of 
cai.td'Uin , 'Carbonate, 'earlier': genus, wSt/eo'a, and .Gray's 

■:<‘SVy7)/icrwan*e chta.gruised 'difierent^^^ ^ . '■ , ■ ■ ' ' 
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Tlie next important advance in the history of the group wits 
tlie erection of the genus Leucosolenia hy Bowerhank in 1866. 
for certnin sponges wliicli we now include in the Iloinoecelidfe, in 
addition to otliei' genera no longer employed. From that time 
foiavard numerous investigators studied tlie gioiip, and many 
new species and several new genera were described, but no real!}' 
serious attempt to deal with the question of tlie classih cation of 
tliese sponges was made until tlie time of Haeckel, who in 1870 
published his ‘ Prodromus,' and in 1872 his famous Moiiograpii 
of tlie group, with extremely detailed, thougli somewhat ini- 
successful descriptions of all the tlien known species, including 
many wiiicli lie described for the hrst time. HaeckeFs so-called 

natuini system, with its three families of Ascones, Leucones. 
and Sy cones, based upon the type of canal system, and its tw’-enty- 
one genera based upon tlie types of spicules present, is so w'ell 
known, and has been so often criticised, that it needs no further 
description by us, especially as it proved extremely artificial, and 
expressed only to a very limited extent the true phylogeriy of 
the group. 

The scheme proposed by Polejaeif in 1883 w’as comsideimbiy 
more successful, and his primary division of the group into 
Homoccela and Heteroccela has lieen made tlie basis of almost 
every classification since proposed. "We are now beginning to 
i-ealise, how^ever, that tliis division also is of a xevj arbitrary 
character. 

The next scheine of classification w’e need notice is that of 
Yosmaer, in Broiin’s ‘ Klassen und Ordnungeii des ThieiTeichs " 
[1887], which is almost identical wnth tliat of Polejaefi:Vwitli 
the addition of the Pharetronidfe as a fourth family of tlie 
Heterocoela. 

In 1891 von Lendenfeld proposed a modification of HaeckeFs 
sjtstem, erecting a fourth family, the Sylleibidie, intermediate in 
caiial-systeiii bet\veen tlie Leucones and Sycones, and reducing 
the inimber of genera in each family to two, according to the 
presence or absence of oxea. This was undoubtedly a con- 
siderable improveinent upon HaeckeFs S 3 ’stein, but again it failed 
to interpret the interrelationships of the members of the group 
correctly, and it has since been almost entirely a bandoned, though 
certain spongologists, notably Breitfuss, retained it with but 
little modification for a considemhle time. 

During the 3 "ears 1891-1893 there wms published by Dendy 
['1891 A, 1892 JB, 1893 A] a scheme of classification based on 
almost wholl}^ difierent lines. Pvetaining Polejaeff^s Orders 
Homoccela and Heteroccela, and, like that author, including in 
a. single gen us, Leucosolema, all ..the species of Homochela, he 
divided tlie Heteroccela into five families, wdiose differentiating 
cha:raeters" were based far more on the structure and a,n;*angeinent 
.of 'the skeleton than on the canal system' ; and althougii ' this 
system Ims'uot been accepted Iw all wn'iters,'y'et Tve ourselves feel 
that it emliodies a 'more natural armiigement/ of , the group tlian 
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any of its predecessorsj and we liave made it tlie basis of tlie classi- 
ficatiiou here proposed, 

111 1896 Minchiii published a paper entitled Bnggestioii.s for 
ji Natural Class! heat ion of the Asconidje/' which iiiay fail*!}" lie 
sai<i to luarlv a new departiu‘e in the taxonomic study of the 
Calcai'ea,, in tliat it introduces for the fii/st time tlie idea of tlici 
position of the nucleus in the collai’ed cell as a character of 
taxonomic importance, a character which ha.s since proved, in 
our opinion, to be of great v<alue. We have not been iible, ]i()^v- 
evei‘, to follow IMincbin completely in tliose modifications of 
I)eini3’’s classification of the group wliicb be pro[)Osed, paitl}^ in 
tiie paper referred to, and partly in his well-known article in 
Lankester's ' Text-book of Zoology'' [1900]. 

In 1898 Ihddei', in a paper on ‘‘The Skeleton and Classification 
of Calcareous Sponges,” proposed to cany out Mincliiii's ideas 
with regard to the nucleus of the collared cell to their logic'al 
conclusion, and to divide tlie Calcarea into two great gi’oiips 
accordingly — Oalcaronea and Caloixea. Althougli not actualiy 
adopting this division, which we consider to lie somevvhat ])i‘e- 
mature in tlie present state of our knowledge, we have oiirseb’es 
followed imicli tlie same line of cleavage. Although he aceejits to 
;i large extent, -with regard to his families, tlie sj’stein proposed 
liy Dendy [189*2 Bidder imdtes certain reai'raiige merits wliicli 
do not ap|)eai* to be altogetlier stitisfactory. He does good 
service, however, in indicating for the first time tiie r*elatit>n- 
ship of Caiterhs Olathrma t/ipodifera, for wliich he pi'oposes 
tlie genus Bendjia, to Haeckels Leuccdtis clalJma {^Iletero- 
pegnia nodtts-gordii Polejaeff). In the same paper he discusses 
the position of the crystalline optic axis of the raxliate spieido 
■systems, and emleavouvs to assign taxonomic value to this 
eliaraeter also, Imt whatever may be the tlieoretical value of his 
coiiclusions, wliich liave since lieen accepted liy Mincliiii |T909], 
we cannot consider tliat such a, eliaraeter is of any pimtical use 
to the systeraatist. 

In 19()8 Jenkin erected two new families, tlie CTiiphoridm and 
Staurorrliaphidax supposed to lie differentia, ted by tlie presen(‘e of 
what he coiisidei'ed to be a new type of spicule,' the cluaetinef' 
from all previously recognised fanlilies. The peculia,rity of these 
spicules was believed to consist in the orientation of tlie various 
i-ays both in relation to one aiiotlier and to tlie other parts of tlie 
skeleton, aiir] a special method of development xvas suggested for 
them, -H[iimily, in 1909, one of us (Row) still further da boK 
the Cbiact Theory,” as it was called, and proposed yet another 
family, the Grantillidje, in which more primitive, but similai*, 
‘Hwocliiacts ” were supposed to be present, and wliicli was made 
by him the starting-point from wliich the Heteropiidie were 
supposed to. have been derived. AS' we shall show later,, however, 
we do not now think that the spicules in que^^ ai‘e more tlian 
veiy,,sHght modifications of ordinary types, and we have abandoned' 
all'three families..'' .' 
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It is m w more than forty yea.rs since any a.ttenipt was made 
at a coampl.fete revision of the Oalcarea, and in tlie interval 
the iiittiifoerof Imowii species has increased from 111, described 
in Ha^JclceLb ‘ Xalkschwa-miiie/ to 436 recognised by ns at 
the preseiii^ time. Having recently been engaged in examining 
collections »()f Oalcarea of considerable importance and extentj 
we-- have kid impressed upon us the necessity for a complete 
sy- fcemafcio ocatalogiie of all the known species, the descriptions 
of^vliicli hw scattei^ed through an immense number of separate 
memoirs. In order to supply this want we hare had to go 
through pi'Ejictically the Whole of the literature of the group, 
and there is^not a paper, to the best of our belief, which contains 
a referen ce! 1o a new species which we have nob seen. It is with 
considerable satisfaction that we find, as a result of this wwk, 
that the sdieme of classification proposed by one of us twenty 
years ago [Dendy, 1892 B] is still ap>pli€al:)le in its essential 
respects, ati ii requires comparatively little revision in order to 
bring it up to date. 

In the pa'H^sent memoir we propose to give diagnoses of all the 
families auS genera employed, and- to enumerate all the known 
species tind er the genera to which we assign* them. We have 
decided t o confine ourselves to the consideration of living forms, 
since oar knowledge of fossil sponges is at present so unsatis- 
factory, an<L the number of described species so great. 

We have had access, during the course of our work, to a large 
amount] of material, comprising a large proportion of the known 
species, d'liis has consisted chiefly of the collections in the 
Nat ami I-CUtory Department of the British Museum, a large 
collection, Brought by one of us from Australia (see Bendy 
[1891 A unci 1892 B]) ; the collections made by Mr. Ctyrii Oross- 
land ill hln Red Sea (see Row [1909]), Zanzibar (see Jerikin 
[1908 A])i, mnd Cape Verde (see Thacker [1908]); a collection 
made by khe I Sealark ^ Expedition in the Indian Ocean (see 
Dendy [19 '13]) ; and 'the magnificent collection ' made by the 
Hamburg South-Western Australian Expedition in 1905 (see 
Row [IDIS MS.]). In addition, one of us (Row) visited Berlin 
and Jena, im 1912, and obtained valuable informatio'ii from the 
study of fcyi 'a specimens at .those places. 

With regsiird to the difficult question of synonymy, and the 
iiniitS' which /sho'uld. he assigned' to, each species, we have, never- 
tlielesSj been obliged to ■ rely in moat cases upon the published 
descripbimis and' determinations of the authors responsible, and 
we have mrfortunately found that these descriptions are fre- 
que.ntly inadeq'uafce ; while even 'Whei'e they are mo,re com- 
plete, the , ki.et that ' they 'have, been prepared from the .'point of 
.view of a different' scheme of classification has sonietiines made 
them.' l'diffi'cidt ' ' to use. We have,' however, ' assuined' .that all 
descr'ipii-io",ns are .correct, except in -cases where they have heen' 
shown,, 'By jabs-^'uent- authors, from an investigation of '-typ© 

' 'h 'VV,-,' A7 
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specimeiiSj to be erroiieous. E'arther, we have felt that we could 
not, merely on tiie basis of these published descriptions, under- 
take the responsibility of determining whether or not a species 
described as new by its author should more properly lia,ve lieeii 
all oca, ted to a previously known species. Thus we have proceeded 
on the principle that all species described as new must be con- 
sidered to be (iistiiict, unless they have been proved to belong to 
a previously known species by the subsequent reinvestigation of 
type speciiiieiisor othei'wise. We have only given such synonyms 
and references as seem absolutely necessary, but where one species 
lias been merged in another by any authority, and this result 
accepted by us, 'we give the synonym and the appropriate 
authority under the species in which it is now placed. 

It is thus higlily probable that, of the 436 species which we 
eiuimerate, a considerable pro]:)ortion will ultimately prove to be 
identical witli one another. Tins question, however, can only be 
decided l:y a very thorough stmly of the specific characters and 
range of variation in each case, probably necessitating iiiunany 
cases a reinvestigation and comparison of the original types. 
Professor Minchin, in his paper on The Oliaractei’s and 
Synoiiyiiiy of tlie British Species of Sponges of the genus Leuco- 
sohma'^ [1905], has set a good example of the manner in which 
this critical revision of the group ought to be carried out. 

We have, as a general rule, taken no notice of varieties as 
distinct from species, but certain of Haeckel’s so-called “ Specific 
Varieties,” to which he has already given distinctive names, 
appear to us, after careful consideration of his descifiptions, to 
deserve to rank as separate species. 

In the preparation of this paper we have tln'oughout borne in 
mind the requirements of the systematist, and it is hoped that 
its publication will greatly assist the determination and arrange- 
ment of species in the future. We have had to set aside a great 
number of published generic names as synonyuiKS, hut it. is hoped 
that the appended list will enable the student to trace them in 
the present system. 

We have indicated in the list of species under each genus that 
species which we recognise as the type, our method of procedure 
being to take, in the case of old genera, that species, of those 
wind 5 we assign to the genus, to which the name of the genus 
wms first applied, while in the case of new genera we have 
chosen as our type the species which seems to exemplify best 
the special characters on which we have founded the genus. 

As the publication committee of the Zoological Society has 
decided against the use of brackets around the names of authors 
of species in all cases, it must be understood that the authors 
cited are responsible for the specific but not necessarily for the 
■generic names employed by us/ 
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PRINCIPLES OF CLASSIFICATION. 

It appeal's to us that the eldef point to be Ijoriie in iiiind in 
attempting to arrive at any natural system of elassiticatioii is the 
importance of utilising as many characters as possible. A classifi- 
cation based upon a, small number of characters must necessarily 
be arbitrary and artificial, and characters which are of great 
importance in some cases may be of comparatively little use in 
others. There can be no doubt that there are certain, significant 
characters which do indicate genetic relationships, but these 
characters are by no means the same in all cases, ond they have 
to be carefully sought for and distinguished amidst host of less 
important features. Sometimes it is the canal system that afibrds 
the best clue, sometimes the arx'angemeiit of the skeleton, some- 
times the form of the spicules, and sometimes even tlie position of 
the nucleus of the collared ceils. There must also be remembered 
the undoubted fact that the phenomenon of convergence has 
played a large part in the evolution of tlie Oalcarea, and has led 
in many cases to totally deceptive resemblances, as, for example, 
between the genera Zeiccetta and Leitcmuh'a* 

It seems likely, however, that the collared cell, or choaiiocyte, 
which itself is by far the most characteristic histological con- 
stituent of the sponge organisation, may ultimately prove, as 
suggested by Bidder [1898], to afford a means of dividing the 
whole of the Oalcarea into two main branches, one having the 
nuclei of these cells placed basally, and the other having them- 
apical. Indeed, the acceptance of this principle, if only in a 
tentative manner, constitutes the chief difierence between our 
present views on the subject and those whicli we previously held ; 
but in the present state of our knowledge it is a principle whieli 
must not be pushed too far, and we have only been able to make 
use of it as subsidiary to more easily determined characters. The 
acceptance of this principle, however, iiecevssitates the wide sepa- 
ration of the LelapiidiB from the other Pharetronid sponges with 
which they have hitherto been associated. 

"We shall discuss this question in some detail later on, but it 
may seiwe a useful purpose if we give at once a list of all the 
species of Oalcarea in which we have been able to determine the 
position of the nucleus, and the results of our deteriiiination. 
This list includes no less than 75 species, as follows: — 

I'uclei apical. Nuclei basal. 

Family Homoccblid.e. 

LewcosoUma hella Mow, Leticosohma falcaki Haeckel. 

Leucasolenia eompUcata Monbigii, Letwosolenia stolonifer Mendy, . 
. . yMe Minchin. ;■ ■ ■■ LetccosolemckvankZcosa'G 

LemcQS^lmia, Imad Dendy. Lmcosohnw' gardineHiy&ndj, 

V.' 47«^'..k, 
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Miiclei apical. Nuclei ‘basal 

Faniil}^ HoMoccELiBiE {continued), 

Zeticosoleiiia uariahilis Haeckel, Lettcosohoiia eoriacea Montagu, 
fide Mincliin. Me Mincliio. 

Leucosolenia dejyressa lleiidy, 
Leucosolenia cavata Carter. 
Leucosolenia pellicidata Bendy. 
Leucosolenia proxima Bendy. 
Leiicosolmiia2ndcheTrmmJ)Qx\dj. 
Leucosolenia vitrea Row. 
JDendya trip>odifera Oa,rtei'. 

A scute uieoides Bendy. 

Family Leucasoib^e. 

Leihcascus simpdex Bendy. 
Leucascus insignis Row. 
Leucasc'us clwmtm Bendy. 
Leucetta chagosensis Bendy. 
Leucetta expmisa Row, 

Leucetta nirn'oraphis Haeckel. 
Leucetta prolife7^a Carter, 
Leucetta pyriforinis Bendy. 
Pei'icharax ketero^^aphis Pole- 
jaefl*. 

Pe^ncharax peziza Bendy, 

Family LEUCALTiBiE. 

Leucaltis clathda Haeckel. 
Leucettusa dictyogastei' Row. 


Family Minchineblidai. 


Minchmella lamellosa Kirk- 
patrick. 


Family MuRRAYONiBiB. 


Murray07ia phmwlepis Kirk- 
patrick. 


Family SyoETTiBie. 

Sycon boomerang Bendy, , 

Syco7i carteriDm^j, 

Sycon-gdatimsum de Blainville. 
Syc(mgigmitei 0 nJ)&!iAy, 

Sycon lendenfeMi Row. 

ramsayi von Lendenfeld. ' 

Sycon raphanus G, Scbmidt. 

0. 'Schmidt. 

■ Sym7% v&mm.Mo'w, 
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Wuclei apical I'uclei basal 

Family HKrEROPiiD.E, 

Grantessa erinaceiis Carter, 

Grmiteasa hmtifera Bow, 

Grantessa hispida Carter. 

Gra7itessa pomdum Polejaeff. 

Grantessa pohjperistomia Carter. 

Gixmitessa sacca von Lendenfeld. 

Gf'aniessa intiisarticulata Carter. 

Heteropia glome^'osa Bowerbank. 

Heteropia simplex Bow. 

Yosniaeropsis dendyi Bow. 

Vosmaero 2 )sis dejjressa Dencly, 

Fosmaeropsis jnacera Bendy. 

Vosmaeropsis pidmitiva Bow. 

Yosmaeropsis wilsoni Bendy. 

Family Grantiid.®. 

Graniia compressa Fabricius, 

Grantia genuina Bow. 

Qraniia vosmaeri Bendy. 

Grantia indica Bendy. 

Teichonopsis lahyrinthica Carter. 

Graniio^ms infrequens Carter. 

Ute symioides Bendy. 

Uie spiculosa Bendy. 

Synute pulehella Bendy. 

Leucandra hispida Garter. 

L&imandra australiensis Carter. 

Leucandra echinata Scbuffiier. 

Leucandra mea^idrina von Lendenfeld, 

Leucandra minima Bow. 

Leucandra phillipensis Bendy. 

Leucandra thulakonwrpka Bow. 

Apkroceras cataphracta Haeckel. 

Family Amphoriscib^e. 

Amphoriscus oblatus Bow. 

Leucilla australiensis Carter. 

Lmmila prince^^s Bow. 

Family LELAPiiBis. 

Lelapia australis Gray. , ■ ■ 

With the exception of this important feature, which in the 
main harmonises very well with our previous conclusions, the 
principles that we have followed in arriving at the classification 
set forth in the present paper are almost exactly those which 
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were expounded by one of ns some twenty years ago [Dendy 
1891 A, 1893 A], as the following review of onr present position 
will sliow. 

The canal system, iiiclndiiig the form of tlie flagellate chajnl)ers, 
is, ive are convinced, of comparatively little taxonomic value in tlie 
liigiier Galcarea. In the lower forms it necessarily determines the 
arraiigeinent of the skeleton, which must lie in the walls of the 
ascoii tubes, however these may he arranged, and in the Sycet- 
tiche the arrangement of the radial tubes has undoubtedly been 
the determining factor in the development of the articulate tubar 
skeleton. With the appearance of a definite dermal, cortex, how- 
ever, the arrangement of the skeleton begins to va,ry more or less 
independently of the canal system, so that witli an identical 
canal system we find such (lifferent types of skeleton as tliat 
of the Gra-ntiidm, the Heteropiidm a.nd the Amplioriscidic. In 
each of these families, while the ty^oe of skeleton i*emains fairly 
eoiistant, the canal system ranges from syconoid to leuconoid, oi* 
at least sylleibid. The syconoid type is again met witli on a 
totally different line of descent in the homocml genus Denclya^ 
and also in ZeAwaUis, and again gives rise to a leuconoid type 
both in the Leueascidai and the Leucaltidse. 

Oux' view tha.t it is the canal system rather than the skeleton 
that has repeatedly undergone convergent evolution is strongly 
supported by the distribution of the different types of spicules 
and of the two types of collared cells. The form of the spicule, 
however, must l)e used with great caution as a guide to genetic 
relationships, for it is largely a question of adaptation. The tri- 
radiate is iiudoubtedly the fundamental spicule form in tlie group, 
but one miglit almost say that it tends to become quadriradiate 
on the slightest provocation. Thus ^ve almost invariably find 
quadriradiates in tlie gastral cortex, wliose iuwa.rdly directed 
apical rays are undoubtedly of great value as a protection against 
enemies, such as small crustaceans, approaching through the 
osculuin. Then, again, the ordinary trirad iates of tlie derma] 
cortex not infrequently develop a more or less conspicuous, 
centripetally directed, apical ray ; and this la, tter tendency appears 
to have led, in the case of tlie Amphoriscidfc, to a constant 
skeletal cliaraeter -which forms the most characteristic feature of 
the group. Similarly with regard to the distinction between 
equiangular and sagittal triradiates, we find that the latter can 
always be developed, wdien the situation in the sponge demands 
this form, by the bending backnf the oral rays during growtli. 
This nearly abvays takes place, for example, ii/the oscular collai‘, 
where there is no room for the oral rays to extend forward at the 
iisual angle, , ' 

Whether or not there is a fundamental difference between an 
equiangular'', triradiate, however' its rays may he bent, and', an, 
alate one in'' .which,, the primitive oral',. angle' is really .different 
from The "'paired, 'angles, and" in ■: 'which there, is,' a,' "correspond-' 
ing,; difference ^'in','the position ■ of, the crystaliin©, ' optic ',axk^ as 
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maintained by Bidder and Mincbin, is another and iiiiicli more 
difficult question to decide. The presence of regular equiaiiguiar 
triradiates seems most certainly to be very characteristic of the 
Leiicascid-Leucaltid line of descent, and we have made use of it 
as one of the distinguishing features of the members of those 
groups. It is, however, extremely difficult in practice to distin- 
guish between a sagittal spicule which o^ves its sagitbal character 
merely to the backward bending of the oral rays, and one which 
is sagittal owing to a real inequality between the primitive 
angles. 

There can be no question that a superficially sagittal condition 
may be attained in different ways, and one of the most interesting 
results at which we have arrived in the preparation of the present 
paper is that the so-called suhdermal sagittal (pseudosagittal) 
spicules of the Heteropiidfe have a quite diffei-ent origin from 
the ordinary sagittal form, the basal ray not being hoinologous 
in the two cases. 

With regard to Jenkin's [1908 B] supposed families Chiphoi‘idiB 
and StaurorrhaphidfB, we have come to the conclusion tliat these 
are based upon purely imaginary distinctions. It will be re- 
membered that Jenkin maintained that in these families a special 
t}q)e of spicule, the “ chiactine,” constitutes the first (or only) 
joint of the tubar skeleton. It seems highly improbable, from 
purely a priori reasons, that this Joint should be differently con- 
stituted in different syconoid sponges. As a ma,tter of fact, no 
one, so far as we are aware, has demonstrated liow it arises in 
ordinary cases, such as Byco^i ov Grantia, but everybody has been 
content to speak of it as being composed of subgastral sagittal 
trii'adiates. It is, moreover, well known that these trii'adiates 
may develop an apical ray, as they do in many species (e. g. 
Sycon emifei'tim. Sycon reTwm> and Grmitia and thus 

become qiiadriradiates. Jenkin thought that Ive had demon- 
strated that in certain cases the subgastral qiiadriradiates arise 
by rotation and i^e-orientation of the basal rays of gastral quadri- 
radiates, omng to the pressure of the developing chambers, and 
regarded this mode of origin as distinguishing his so-called 
cliiactines from other subgastral tri- and qiiadriradiates. As, 
however, he made no attempt to show how the subgastral tri- 
radiates and qiiadriradiates arise in other cases, this distinction 
cannot be regarded as having any value ; and we ourselves are of 
opinion, from our own observations, that the spicules which con- 
stitute the first joint of the tubar skeleton proliably arise in the 
same way in all cases, although ■ are not dispovsed t.o accept 
without further evidence, the exact mode of origin described' bj' 
Jenkin. ' 

, Tt is .certain that, in some cases at any rate, the spicules at 'the, 
growing margin of ' the osculum have .'not yet assumed tlieir (.iefi-" 
nitive orientation, but exhibit a confused arrangement. Borne of 
them gradually become oriented as dermal cortical spicules, with 
their three rays lying parallel to the surface, others as subgastral 
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spiculeSj with their basal rays centrifugally directed and tlieir oral 
rays lying in the deeper part of the gnstial cortex. Tlie spicviles 
of the other joints of the tiibar skeleton, on the other hainl, 
appear to arise in the walls of the cluiinbers thomselves, and tliis 
difference in mode of origin probably accounts for the diflerence 
which undoubtedly exists between them and the sul)ga,stral 
spicules. 

We consider that the abolition of the families Chiphoridse and 
StaiiForrhaphidss wdll effect a much needed sinipliiicatioii in tlie 
classification of the group, and also that it is highly desirable to 
do away with them" from the point of view of practical con- 
venience, for to draw a, real distinction in practice between a 
so-called cliiactine and an ordinary subgastral sa-gittal quadii- 
radiixte is quite impossible. The bending of the apical I’ay, 
whereby it is hiniiglit to lie nearly or quite in the sjime straiglit 
line as tlie basal ray, is merely a question of degree, as nmy be 
seen from the examination of the apical rays of ordinary gastral 
quadriradiates in various specievS. 

The family Clrantillidfe, proposed by one of us [Row, 1909] 
has, of course, also been abandoned by us. The rejection of 
Jenkinls chiaet theory and the fact that we a.ttacli little import- 
ance to the mere presence of subdermal quadilradiates, have 
removed both the characters on wliich the family was founded, 
and it has consequently lieen merged in the Iletei'opiidaN 

The presence, howmver, of subgastral sagittal spicules (tri- 
radiates or cpiadriradiates) appears to be veiy eliaracteristic of 
the Bycettid as contrasted with the Leueascid-Leucaltid line of 
descent. , 

The disti‘ibiition of oxea in the Calcareous sponges presents an 
extremely diflicult problem, as species possessing tliem occur side 
by side with species tliat lack tlieni in almost all the la.rge genera, 
throughout the ginup. As a result we have found it impossible 
to assign to this character any such important place in our scheme 
of classification as previous authors have suggested, thougli as a 
matter of practical convenience we have lused it as a basis for 
arranging the species of a genus in sections. Certainly the ability 
of some spongBvS to produce oxea may be looked upon as diflhr- 
entiating them, at any rate to som.e extent, from others' which 
either have lost this power, although descended from oxea-bea.ring 
ancestors, or else have: never possessed it. ■ 

Further, we have found that two types of oxeote spicules 
can be distinguished—the comparatively large, usuaJly radially 
arranged form, and a much smaller for which we employ the term 
‘microxea.] In typical cases the latter are less than OT mm. in 
length, and they are usually .of a very definite liastate shape,, 
with an enlargement at a short distance from the distal extremity. 
They thus form very characteristic and well-defined skeletal 
.elements, and it is rem:arkable’ to find ''them recurring in so .many. 
■ perfectly d,istinct genera,. helongiiig ' to most . of the ' families'rvithin; 
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the group. It would obviously be impossible, in any natural 
systematic arrangement, to associate togetliei* all the species 
which possess microxea, for these spiecies differ airiong.st them- 
selves in nearly every other respect. It is noteworthy that in 
some cases these spicules occur in very small numbers, so that 
they might easily be overlooked, while in others they are ex- 
tremely numerous ; and it seems by no means impossible that 
some individuals of a species may possess them while others do 
not. Nevertheless, as a matter of convenience, we have decided 
to make use of the presence or absence of these spicules for the 
purpose of distinguishing sections of genera. 

In this connection, however, it must be observed that we do not 
include, in our conception of the term microxea, those long, hair- 
like spicules frequently found surrounding the osciiluni, or some- 
times echinating tlie surface. These we believe to be mereljr 
slightly modified or imperfectly developed large oxea, and we 
include them under that head, under the term ^ triehoxea.' 

One is tempted to explain the sporadic distiibution of oxea by 
speculations which, in the present state of our knowledge, are 
perhaps unjustifiable ; but we may perhaps venture to suggest 
that the presence of oxea constituted a characteristic feature of 
some remote ancestor, and that the faculty of producing them has 
never been entirely lost, but requires special genetic conditions 
of which we know nothing before it can become active in any 
particular species. It is c|uite possible tliat our sections are 
somewhat artificial, but a grouping of the species by easily 
recognisable characters, especially in the larger genera,, can hardly 
fail to be of use to the systematist. 

Further discussion of the principles of classification may con- 
veniently be left until we come to deal wfith the various sub- 
divisions of the group. 


SrSTEMATIG AERAN0BMENT THE OALCAREA. 

Chrss and Order CALCAEEA. 

Diagnosis, Sponges in which the spicules ai'e composed of car- 
bonate of lime (calcite), and consist of either triradiate or 
qiiadriradiate systems, or are oxea (monaxons). 

For many years past it has been the almost universal practice 
'amongst spoiigologists to divide the' class Calcarea into two 
sharply' contrasted orders, viz. Homocgela, in which the ' whole, 
'of the gastral cavity is lined by collared cells,, and IIeteroc.cbla, 
ill" .which the" collared cells are confined , to special: flagellate 
cha'mbers, 'a "practice ■ which ■ was fii'st"imti.ated" by Pol4jaefl' .in 
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1883. It appears to us that the time has come, owing to our 
greatly increased knowledge of the gi*oiip, to abandon this primary 
division, and we now propose to consider the class as consisting 
of a single order only. 

One reason for taking this step lies in the discovery of various 
intermediate forms. Such are the species of Deiidya^ which in 
the radial arrangement of the ascoii tubes approach closely to the 
Leucascid type of Heteeoccbla, and the species of Leucascus itself, 
which are but slightly modified from homococl ancestors and 
form the starting-point of a distinct evolutionary series within 
the group Heterocoela ; while von Lendenfeld's Homodei'ma 
sycmuha is obviously merely a Sycon in which the collared cells 
persist in the central gasti'al cavity throughout the life of the 
sponge. 

Another even more important reason lies in the fact that, as 
noted above, the group Hbteroccela is at least diphyletic in 
origin, the genus Dendya and the family Sycettidte forming two 
distinct starting points from which the evolution of the higher 
Leuconoid forms has proceeded. 

We therefore propose to divide the class Oalcarea straightway 
into families, of which the first will be the Homoccelidae, practi- 
cally co-extensive with the Homoccela of Polejaeff. His group 
Heteroccela, on the other hand, is here definitely abandoned, 
being represented by the families Leiicascidaj, Leucaltida?, Min- 
chinellidge, Murrayonida^ Sycettidje, Heteropiida^, Grantiidas, 
Ainphoriscidje and Lelapiiclie. 


Family 1. HOMOCOBLIBJil nov. 

Biagmsis, The whole of the gastral cavity and its various out- 
growths lined by collared cells tbroughout the life of the 
sponge. Sponge colony rarely radiate, and, if so, the central 
individual retains the primitive a, scon structure, with a 
lining of collared cells and without a special gastral cortex. 
No true dermal membrane or true dexmal cortex is ever 
developed. 

In 1872 Haeckel proposed seven genera of “ Ascon’' Oalcarea, 
based upon the permutations and combinations of triradiate*, 
quadrimdiate, and oxeote spicules. This constituted his so-called 
natuml ” system, but he also had an “ artificial system based 
upon the type of colony formation. Both systems have shown 
themselves fixr from satisfactory in practice and have long since 
been abandoned. . 

In 1883 Polejaefi; recognising the extreme difficulty of sub- 
dividing the group, placed the whole of the species in the genus 
LBumsolenm'ol Boweibank, which takes priority over all HaeckePs 
genera and is the only genus recognised by Poldjaeffi in his order 
Homoccbm, . ' , ■■ ■ . , ' 
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In 1891 von Leiidenfeld proposed a modification of Haeelvei’s 
“ natural ’’ system, retaining only two genein, Ascetta and 
Ascwndra^ tlie former genus lacking oxea, the latter possessing 
them. 

In the same year Bendy, in his Monograph of the Yictorian 
Calcarea Homocosla,” while accepting Polejaefi:"’s conclusion that 
only a single genus could be recognised, proposed to divide that 
genus into sections and subsections, according to the type of 
colony formation and canal system. Three sections were re- 
cognised, SimpUcia, Retimlata and Racliata, and the Reticulida 
were further subdivided into Indivisa and Suhclivisa^ according to 
the absence or presence of an endogastric network. Of these 
sections the RacUata now constitute the genus Dendya of Bidder, 
while the other two are of little value to the systematist. 

In 1896 Minchin pi^oposed to distinguish three genera of 
Homocoela, Glathrina, Leiicosolenia and Ascmulm, and in 1900, 
in Lankester’s ^Text-Book of Zoology,’ he recognised t\vo distinct 
families, Ciathrinidje and Leucosoleniidie, and gave (p. 110) the 
following classification and diagnosis : — 

‘‘ Grai>e a. IiOMOG(ELA, PoL, 5 . Ascones, H. 

“ Gastral layer continuous. 

“Family 1. Clathrinid.e, Minchin. Form reticulate. Tri- 
radiate systems always present, equiangular ; monaxons present 
or absent. Collai*-cells with nucleus at base. Barva a parenchy- 
mula. Genera--“6’Zc^^Armft, Gray It., pars, H., 

pars, etc., and Leitcascits^ T>,) y Figs. 2, 6, 7, 8 ; A.smr<tcZm, H,, 
emend. [^Ilomandra^ Ldl, for Asmndra falcaia, H^.) ; Dendya^ 
Bidder, for Olathrma tr^mUfera^ Ortr. Family 2. Leuco- 
SOLBNIIB.E, .Minchin. Form erect; .inoimxons .always present; 
triradiates, if present, a late ; collar-cells with nucleus apic^^l ; 
larva an amphi blast ula. Geneiir — Ascyssa, H. ; Lencosolenm, 
Bwk. Aseandra,^ H., pars, etc.) ; Figs. 3, 4, 5.” 

In 1909, Zool. Anzeiger, xxxv. p.- 230, in response to criticisms 
by Hammer [1908] and Bendy as to the position of the nucleus 
ill the collared cells, he emended his diagnoses as follows : — 

“ Glass Calcarea. iSponges with the skeleton composed of 
calcite, in the form of spicules either moiiaxon, triradiate or 
qiiadriradiate in form. 

, Grade 1 . Homoccela. Calcarea with the gastral .layei* of collar- 
cells continuous, not forming sepamte flagellated chambers, 

“ Family 1. OLATiiRiNimE. -.Oscular tubes generally ,, short, 
arising as shallow vents from the network of tubes, form of the 
body 'typically reticulate,. ■Triiadiate spicules ahvays : .present, 
equiangular, 'and with the, crystalline' optic . axis';: vertical, to the 
./.:facial::plane.tof the rays monaxo.ii ' spicules 'present or .absent. 
'Colto,me!ls'-w.ith^the flagellum arising quite, independently- of - 'the 
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iiiicleiis, wliicli ivS spherical in form, and situated at the base of 
the cell. Larva a pareiichymiila. 

“ Family 2. Letjcosoleniid.e. Oscular tubes long, arising as 
distinct individuals from the stolon-like system of basal tubes ; 
form of the body erect. Monaxon spicules always present ; tri- 
radiates, if present, typically bilateral in form, with two paired, 
and one unpaired angles, and with the crystalline optic axis never 
vertical, but always inclined, to the facial plane of the rays. 
Collar-cells with the flagellum arising directly from the pear- 
shaped nucleus, which is situated at, or neai', the apex of the cell. 
Larva an aiiiphiblastula.’’ 

Without entering into a long discussion as to the theoretical 
value of these diagnoses, we may point out that in some respects 
they are in actual practice very difficult of application. Only 
very few of the numerous described species of homocafl sponges 
have been examined with reference to the mode of origin of the 
flagellum in the collared cells, the nature of the larva,, or the 
direction of the crystalline optic axis in relad-ion to the facial 
plane of the spicule. If it were necessary to investigate these 
very obscure characters in every case, the classification of the 
group would indeed make slow progress. 

The more obvious characters which Professor Minch in first 
made use of for the subdivision of the group, viz., the equiangular 
or alate character of the triradiates and the position of the nucleus 
of the collared ceil, together with the erect or reticulate form of 
the colony, lose their value when we extend our investigations 
beyond the familiar British species. The Australian species, 
LemosoUiim Imasi^ L. stolonifer and Asmte titeokles all have 
the characteristic non-reticulate, “ Leucosolenia” form, and all 
possess oxea (monaxons) ; L. stolonifer and A. t^ieoides, however, 
have collared cells with basally placed nuclei, while in A. lucmi 
the nuclei are apical, though unfortunately the position of the 
basal granule is— as is alw<ays the ease in specimens preserved 
without very special precautions^ — indeterminable. In L, stolonifer 
and A. kccas% again, some a,t any ra,te of the triradiates are 
apparently equiangular and indistinguishable from clathrinid 
spicules. The test concerning the direction of the optic axis is 
far too difficult to apply accurately to be of any general value. 

As to the larvae, again, not only are these rarely met with in 
the Homoccelidac, but Professor Minohin himself has shown that 
there is a transition from the one type of larva (parenchymula) 
to the other type (amphiblastula). He says^ (Lankester's * Text- 
Book of 21oology,' part ii. p. 75), “ The type of parenchymula 
larva exemplified by Chthrinoi reticulum (Fig. 59, .7), affords an 
easy transition to the so-called amphiblastula found in Leuco- 
'S'oUmidce^ and in the great majority of the HETEROdOESLAd^ 

The genus ■ .of , Gray '.[1867] was 'originally based on' 

■tl'ie reticulate form of the '■sponge colony, and this is 'still almost ' 
Tlie.only; .■clmradter' which ' could' be made.. 'use' of in practice ^'aS' a. 
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distinction from Leucosolenia^ but here again we know that no 
sharp separation can be dra-wn between the two t^^pes of external 
fornij for one and the same colony may be reticulate in its lower, 
and non-reticulate in its upper portion. 

In short, we do not think that any spongologist who has 
examined a large and representative collection of Homoccelidce 
would be prepared to maintain Professor Minchin’s subdivision 
of the group into Glathriiiidse and Leucosoleniidax It appears to 
ns that the most that can be done at present is to pick out and 
diagnose in a more or less satisfactory way certain more or less 
isolated and well-characterised generic forms, and to leave tlie 
vast bulk of the species in the genus Leucosolenia, 

At the same time we are of opinion, as already pointed out in 
the introduction, that Professor Mincliin has indicated some 
characters at any rate which will in the future pi’ove to be of 
very great value for taxonomic purposes, and we ourselves have 
made extensive use of the position of the nucleus in the collared 
ceils, as roughly determined from the spirit material, in support 
of our views as to the evolution of the heterocml Calcarea. The 
reason why this character appears to be of less value amongst the 
Homoccelida? will be discussed in the section dealing with the 
phylogeny of the group. 

There can be no doubt that the Homoccelid^B have all been 
derived from a common OlynthtisA^e ancestor, from wliich a 
number of lines of descent have branched out in various directions. 
Colony formation seems to have played the chief part in the 
process of evolution and many different types of colony have thus 
arisen. 

At present we are only able to distinguish four genera in this 
family, Leucosolenia^ Asmte, Ascyssa and Bendy a. Three of 
these, Ascymr- and are easily and clearly definable, 

possessing well-marked characters, but the remaining genus, 
Leucosolenia^ is distinguished almost entirely by negative cha- 
racters, and contains a very large number of species, presenting 
a very great diversity amongst themselves, both in colony-form 
and spiculation. 

Genus I. Letjcosoubkia Bowerbank [1864“1882]. 

Diagnosis, Diverticula of the gastral cavity, if any, never radially 
arranged around a central tube. Skeleton composed of tri- 
radiate or quadriradiate spicules, to wliicli oxea may be 
added. STo uteoid dermal skeleton. IsTucIeus of collared 
, cells basal or apical. 

For illustrations of this genus see Dendy [1891 A]. 

The external form in species of this genus ranges from simple 
■OlynthusAike individuals, which may be connected together by a 
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ba.sal stolon as in L. Iticasi and L.stolonif&i\ to complex reticulate 
colonies which lijive acquired by integration a new individuality 
of a higher type, sometimes with pseiidogaster, pseiidoscnliun, 
pseiidoderiii a-inl pseudopores, as in L, ventricosa, and soiiietiines 
witli reversal of the canal system as in L. camta. It may happen 
tliat one ain,l tiie same colony exhibits a, reticula, te structure in 
one portion, and a noii-reticalate in another, as in several forms 
figured b}" Haeckel [1872]. For further information, as to the 
variations in tlie mode of colony formation the reader is referred 
to Bendy [1891 A]. 

Haeckers Ascandra falcata^ wdiicli we include in the genus 
Leucosolenicti has l>eeii made by both Minchiii [1896] and von 
Lendenfeid [1891] the type of a' special genus (with the generic 
names of Ascandra and Ilomandra respectively) on accoimt of 
tlie peculiar appearance of the gastral layer, which is thrown into 
folds in sucli a way that in transverse section there appetir to l>e 
present a series of shallow^ radial tubes. These eiidodei'mal ridges 
are always supported by the large apical ra 3 ^s of the gastml 
qiiadriradiates, which have either pushed tlie layer of collared 
cells out before tliem as they grow, or formed a. foundation upon 
which the collai'ed cells have spread. It may be pointed out that 
other Homoctelidte also show this type of structure, e. g. £. canar- 
iensis and L. geg&ubaurL We ourselves do not consider that tliis 
character is of sufficient importance, per ee, to take generic rank ; 
nor do we consider tliat there is any relationship between the 

pseudoradmr’ character thus given to the gastral layer, and a 
true syconoid canal system, since, in the radial tubes of Si/con, for 
example, both dermal and gastral layers are folded, wdiile in 
Jjetiwsohma falmta the gastral layer only is affected. Further, 
embryology sliows that tlie radial tubes oi AS)/cou are outgrowths 
from the central gastral cavitjq and not formed by ingrowths 
into it. Had the syconoid type of canal system originated from 
some sucli condition as that of Leiicosolema (Ascandra) falmta^ 
the sycon person would have been provided with a dermal cortex 
ah irniio, whereas the more primitive Sycetti<lm have the ends 
of the chambers freely projecting on the surface of the sponge. 

The position of the nucleus of the collared cells in this genus 
is not, so far as we are aware, correlated wfitli any particular 
type of spicolatioii or canal system, and we cannot, if only for 
practical reasons, make use of this character by itself for sub- 
dividing the genus. As a means of grouping the various species 
of the genus into sections, however, we may, as in the higher 
foxins, adopt the criterion afforded by the presence or absence of 
oxea. 

We recognise the following species as belonging to this 
genus:— 

SECTioir A. Oxea present, 

1. L. A.MCBBOIBES'Mx6C^e^, ■ 

/'AsmMra compiicata, mimhoideB Haeckel [1872], 
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2. L. ANGULATA mn Lendenfeld. 

Ascanclra angulata von Lendenfeld [1891], 


3. L. ARACHNOiUES Hmchel, 

Ascanclra Dariahilis va.r. araclmoicles Haeckel [1872]. 


4. L. ARMATA HaecheL 

Olyntlms 2 ^ ocilhvm Ha,eckei [1870],^(7e Haeckel [1872], 
Ascidmis armcda Haeckel [1872]. 

The earlier name is a nomen nuchmi. 


5. L. ATLANTICA Thacker. 

Leucosolenia atlantica Thacker [1908], 

6. L. BELLA Roto. 

Leucosolenia lellcc Eow [1913 MB.]. 


7. L. BOTRYOiDES {Ellis and Solander). Type species of the genus. 
Spongia hotryoides Ellis and Solancler [1786]. 
Leucosolenia hotryoides Minchin [1905], 


8. L. BOTRYS Haeckel. 

Ascanclra hotrys Haeckel [1872]. 

9. L. CERVicoRNis Haeckel. 

Ascanclra variabilis var. cervicornis Haeckel [1872]. 


10. L. CLARKii Verrill. 

Ascortis clarJdi Yerrill [1873]. 


11. L. COMPLICATA 

Spongia complicata 

Grantia hotryoides Lieberkiihn [1859],/fd^e Haeckel [1872]. 
OlyniJms hisindus Haeckel [1859], yfde Haeckel [1872], 
Leucosolenia compliccita Mlnchm 


12. L. coNFERVicoLA Hmckcl, 

Ascandrcc variabilis var. confervicola Haeckel [1872], 


13. L. CONTOETA 

Leucosolenia contorted Bowerbank [1864-1882]. 
Ascandra contorta Haeckel [1872]. 


14. L. CORALLORHIZA Haeckel. 

Bycorhim co7*allorhim Haeckel [1870], 

Auloplegma haeckeli O. Schmidt MS., fide Haeckel [1872], 
scortis corallorhiza Haeckel [1872], 


15. L. coRDATA HaecheL 

AsGa7idra cordata Haeckel [1872J. 


,16. L. BENSA '' 

JWrtts Haeckel [1870], 

Haeckel [1870], Haeckel [1872], 
Haeckel [1872].^ 
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17. L. DISCOVER FI JenkhK 

Leucosolenm discoveryi Jenkin [1908]. 

18. L. DiiBiA Dmuhj. 

Leucosolenia dtibia Dendy [1891 A], 

19. L. ECHINATA Kvrh. 

Lemosoleiiia echinata Kirk [1893]. 

20. L. ECHiNoiBES ffaechel. 

Leucosolenia eclvinoides Haeckel [1870]. 

Ohjnthus cyatlms Haeckel [1870], Haeckel [1872], 
Ascemidra echmoides Haeckel [1872]. 

21. L. ELEANOR Urban. 

Leucosolenia eleanor Urban [1905], 

22. L. FABRICII 0. Sch/midt. 

Leucosolenm fahricii 0. Schmidt [ 1 87 0] . 

23. L. FALGATA Eaeckel. 

Asoandra falcata Haeckel [1872], 


24. L. PBAGiLis Haeckel. 

A scortis fragilis Haeckel [1872], 

Leiicosolenici hoiryoides James-Clark [1869], fide Haeckel 
[1872]. 

Leucosolenia thamnoides Haeckel [1870], fide Haeckel 
[1872]. 

Haeckel’s earlier name is a nomen nudimi. 


25. L. HERMESi Breitfuss. 

Ascandra Jiermesi Breitfuss [1896 B]. 

26. L. HispiDissiMA Haeckel. 


27. L. HORRiDA Haeckel. 

Hardofsls horrida 0. Schmidt MS., /fife Haeckel [1872]. 
Ascortis horrida Haeckel [1872]. 


28. X. INCERTA Urban. 

Leucosolenia incerta Urban [1908]. 


29. L. 'ieeegularis 

Leiccosohma irregidaris Jenkin [1908 A], 


30. L.-LAC0NOSA . 

Gnmitia lacunosa Bean MB.^ Jlde Johnston [1 842]. 

Johnston [1842], 

A scorfis famnosa Haeckel [1872]. 


31. ,':L, LAXA:A7ir&.' ' 

Lmco0olmia Ima iKivk 



CALCAREOUS Sl’OHGES. 


723 


32. L. LiEBERKtjHiYii 0, ScIimicU. 

Qrmitia hotryoides Lieberkiihu [1859], fide O. Schmidt 
[1862], and Haeckel [1872]. 

Grantia lieherkuhnii O. Schmidt [1862]. 

Leuoosolenia rohusta Haeckel [1870], Haeckel [1872], 
Asccmdm lieherkUknii Haeckel [1872], 

33. L. LUCASi Bendy. 

Lettcosolenia hicasi Dendy [1891 A]. 

34. L. MiNCHiNi Jeuhm. 

Leiicosolema minchini Jen kin [1908 B]. 

35« L. NiTiDA Haeckel. 

OlyritJimm nitidum Haeckel [1870]. 

Olynthiimi s'plendkhmi Haeckel [1870], Jkle Haeckel 
[1872]. 

Ascandm nitida Haeckel [1872], 

36. L. FANIS EaeckeL 

Ascandm 2 yemis Haeckel [1872]. 

37. L. FiNUS Haeckel. 

Zeucosolenia hotryoides Lacaze-Duthiers MAy.Jide Haeckel 

[ 1872 ], 

Ascmulra pimis Haeckel [1872]. 

38. L. RETICULATA Hasckel. 

Tarrus retmdatus Haeckel [1870]. 

xiscmulra retimlwra, retlGidaia Haeckel [1872], 

39. L. RETICULUM 0 . Schmidt. 

Nardom reticiihim O. Sclunidt [1862]. 

Ascamlra retimhun Haeckel [1872]. 

40. L. SERTULABiA llmckd. 

Ascmhdra sertidarkLd\l.Cie^.cliiA [1872]. 

41. L. STOLONIFER Bendy. 

Leucosolenm stolonifer Dendy [1891 A]. 

42. L. TENUiFiLOSA Bendy. 

Leimosolenia temtipllosa Dendy [1905]. 

L&mosolenia cauariensis Thacker [1908], pars, fide 
, Eow [1909]. 

43. L, TENUIS Scku'ffner. 

[1877]. 

44. L. vAiiiABiLis Haeckel. ' ' 

Leticosohum varkihiUs 

Haeckel [1872]. 

Leumnia sornmi.. Bowerbank [1864-1882], Jide Minchin 
[ 1896 ]. , . ■ 

ZeMC«>S'0^em‘«56 Minchin [1905 

Peoc. Zool. SOO.--1913,: F 0 ...XLVIIH 
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45. L. VENTEicosA Carter. 

OlatJirina rentricosa Carter [1885-1886], 
Leucosolenia -ventrieosa Dendj [1891 A], 


Section E. Without oxea. 


46. L. AGASSizii Eaechel 

Ascaliis Icmnarckii var. agassizii Haeckel [1872], 

47. L. BLANCA Micfd'mlio-Maclmj, 

Gumicha hlanca Miciilucho-Maclay [1868]. 

Ob/nthus (Sc.) guxmcha Haeckel [1870], Jide Haeckel 
[1372], 

Ascetta hlcmca Haeckel [1872]. 

48. L. CANAEiENsis ^IklihiEio-Maclaij. 

Wanloa cancer lensls Miclilucho-Maclay 1 1868]. 

Afardocc, Michliicho-Maclaj [1868 1, fide Haeckel 

[1872], ■ ^ 

Wardoce ruhra Miclilueho-Maclav [1868], fide Haeckel 
[1872]. 

Ascaliis cemariensis Haeckel [1872]. 

Leucosolenia nanseni Eceitfuss [1896], Jkle Thacker 
[1908]. 

AscaUis compacta Sclmffiier [1877],^/z'(:7e Tliacker [1908], 
Leucosolenm canariensis Thacker [1908]. 

49. L. CANCELLATA YeridU. 

Leucosolenia ca/ncellata. YeiTill [1873]. 


50, L. CAROLi EcmcheL 

AscaUis dcirwinii, var, cccroU Haeckel [1872], 


51. L. CAVATA Carter. 

Glaihrimi cavaia Garter [1885-1886]. 
Leucosolenia cavata JOeiidy [1891 .A], 


52. , L. CEREBRUM EaeckeL 

Ascaliis cerebrum Haeckel [1872]. 


'53, , L. CHALLENGERI PoUjcieff. 

Leitcosolema chcdlengeri Polejaelf [1883], 


54, L.,charybd.ea ■ ■ ’ 

AscaUis gegenhemri var,. chan'ijhdma Haeckel [1872], 


55. L.' CLATHBATA Garter. 

Leucetta clathrata Carter [1883]. 

' Clathrina tripodifera var. gravida Carter [1885-18861 
■ fide Bow [1913"MS,], ■ ,, 

; 6^m-?ilwrf?yieni Bowerbank 7 
Eirk [1895],^c^e Row[1913 M 
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56. L. CLATHEUS 0. Schnidt 

Qrantia Glatlirm O. Schmidt [1862]. 

? Glathrma sidpkurea J. E. Gray [1867], fide Haeckel 
[1872]. 

Tarvus lahyrintlms Haeckel [IS702, Jide Haeckel [1872]. 
Nmxloa lahyrintMis 0. Schmidt MS. jjdde Haeckel [1872]. 
Asceiki clathrus Haeckel [1872]. 

57. L. ooNVALLAEiA Hcmkel, 

Ascilla gracilis var. convalkma Haeckel [1872]. 

58. L. COEIACEA Montagio. 

Spongia coriacca Montagu [1812]. 

Grantia multicavata Bean MS., Johnston [1842]. 
Olathr ina sidpJmma Cai'ter [1871 A],y7de Haeckel [1872]. 
Ascetta coriacea Haeckel [1872]. 

59. L. BAEWiNii Haeckel. 

LetiGosolenia dariainii Haeckel; [1870]. 

AscaUis darwinii Haeckel [1872]. 

60. L. DECiPiENS Haeckel. 

AscalUs cerehriim var. decipiens Haeckel [1872]. 

61. L. DEPEESSA Dandy. 

Leticosolenia depressa Bendy [1891 A]. 

62. L. DiCTYOiDES Haeckel. 

Leiccosolenia dieiy aides 

Ascetta primoTdiaUsv^i\diGtyoi^B 'Kiicc\i(i\[l%7 'I]. 

63. L. PALKLANDiCA Breitfilss. 

Leiicosolenia falklandicch Breitfiiss [1898 E]. 

,64. L.: FLEXiiiis, Haeckel. 

Haeckel [1872 

,65. L. GA^EBiNEEl Deudy. 

Leucosdenia gm'd/ineid J)cndj 

66. , L. GEGENBAITEI ■ 

Deticosolema gegenhcmri Haeckel [1870]. 

? Akfcf Kollike^^ [1864], ykic Haeckel [1872]. 
is Haeckel [1872], 

67. L. GOETHEi Haeckel. 

ZeuGosolenia goetheillReckel^^^ 
dscate <yo<33?Aei Haeckel [1872]. 


68. L. GiiAcras Haeckel . ' 

' , A sciMa gracilis'’ Haeckel [187 2] . 


69 . Ij. mkmii Hasckel 

.■ Heucosdmia grantii Ilmckel [1870'}. 

' '.''AscaUis ..sdanderii {^Asealth 'hokrycides ' V%i\ solamkrii) 
' . ' Haeckel [1872], ^ 'Haeckei [1872],.'' . , . 

■ , ' ' ■ ■ ■ , 48 ^" 
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70. L. 

7L L. 

72. L. 

73. L, 

74. L. 

75. L. 

76. L. 

77. L. 

78. L. 

79. L. 

80. L. 

81. L. 


HIMANTIA Johnston. 

Grmitich hoiryoides var. Jmnctntia Joliiistoii [1842], 

Ascetta ooriaceob va-x*. hinianticv Haeckel [1872]. 

JAPONIGA Haeckel. 

A scilla J apon/ica Haeckel [1872]. 

lamarokii Haeckel. 

Lpyiicosolenia lamarchii Haeckel [1870]. 

xhdorMza inteMinalis Haeckel [1870],j7<:Ze Haeckel [1872]. 

Ascaltis kmiarcMi Haeckel [1872]. 

LOGiTLOSA Haeckel. 

AsceMa p>Tmiorclkdis var. loculosa Haeckel [1872], 

MACLEAYi von Lcndeiifeld. 

Ascetta macleayi von Lencleiifeld [1885 A], 

MiNOEiGENSis Lackscheioitsch. 

Lemcosolenia mmoricensis Lackscliewdtscli [1886]. 

MULTIFORMIS BreitfiLss. 

Leucosolenia midiiformis Breitfiiss [1898 B]. 

OSGULUM Carter. 

Glathrma oscidum Carter [1885-1886]. 

PEDUNCULATA von Leudcnfeld. 

Leimpsis ‘peditnculaia von Lencleiifeld [1885 B]. 

PELLicuLATA Bendy. 

Leimosolenia pelUcidata Bendy [ 1 89 1 A] . 


PHiLLiPiNA Haeckel. 

Ascetta hlmica var. pkiUipina Haeckel [1872], 

POTEEiUM Haeckel. 

Ascetta primordialis vai\ pofermm Haeckel [1872], 
Ascandra conulata von Lendenfeld MB,, fide llreitfuss 
[1897], 

82. L. PRIMORDIALIS HaeckeL 

Haeckel [1870]. 

Ohjnthus simplex Haeckel [1870], Haeckel [1872]. 

? 0. Schmidt [1862], Haeckel [187^^ 

Fardocfi arahica Michlucho-Maelay MS., fide Haeckel 
' ' ■ [1872]. . , . 

Haeckel [1872], 

83. ' L. PROTOOENES 

Ascetta primordialis var. protogems Haeckel [1 872], 

. '^Ascetta proGwmhem von Lendenfeld [1885 B1 fide Bendv 

[1891AJ. V 
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84. L, PROXIMA Bmdy. 

Leiicosohnia proxima Bendy [1891 A]. 

85. L. PSAMMOPHILA RolO, 

LeuGOsolenia pscmimophila Bow [1913 MS.]. 

86. L. PULCHEEBiMA Bendy. 

Leucosolenia 2 ndcherrima Bendy [1891 A], 

87. L. EOSEA Kirh. 

Lencosolenia rosea Kirk [1895]. 

88. L. SAGiTTAEiA EaecJceL 

Ascetta sagittaria Haeckel [1872]. 

89. L. SCEPTEUM Haeckel. 

Ascetta scep)trim}i Haeckel [1872]. 

90. L. SPiNOSA V071 Lendenfeld. 

spiEo.m von Lendenfekl [1891]. 

91. L. STiPiTATA Bendy. 

LeALCOsolenia stipiiata Bendy [1891 A]. 

92. L. YESicuLA Haeckel. 

Ascetta vesicula Haeckel [1872]. 

93. L, YiTREA Bow. 

XcwcosoZeEm Bow [1913 MS,]. 

Bendy. 

Leucosoleihia icilsoni Bendy [1891 A]. 

Tke following species are of doubtful value ; — 

95, L, LAMiNOCLATHEATA Carter. 

Olathrina Icimmoclathrata Carter [1885-1886]. 

Too imperfectly described to be recognisable. 

96, L. PULGHRA 0. SclimMt. 

0. Schmidt [1865]. 

Possibly identical with A. primordmlis Haeckel, Jide Haeckel 
' , [1872],' 

97, ' L. SPONGiosA 

Hardoa spmgioscc Kolliker [1864]. 

Possibly, identical with B. gegenbatiri Haeckel, Jide Haeckel 
■ [1872], ■ 

98,., L* SULPHUEEA (rmy. 

Olathrina sulphnrea J. E. Gray (non Garter) [1867], 

' ■' Possibly identical with L. elathrus O. Schmidt, :, ■ Haeckel 

,[1872]. 
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Geims2. Dendya Bidder [1898]. 

Diafjnosls. Sponge colony consisting of a large centa'til individual 
lined by collared cells, from whicli radially a,iTa-iiged diver™ 
ticiila ai'e gi\^en off. Skeleton composed of eqnia.ngula.r 
trira.diates to wiiicli quadriradiates may be added. Subgastral 
sagittal radiates never pre>sent. Nuclei of collared cells 
pi’obabil}^ always basal. 

For illustrations of this genus see Bendy [1891 A]. 

Carter’s Ckithrma tripodifera was included by Bendy [1891 A] 
in tlie genus Leiicosolenia, as the sole representative of tlie 
“Kadiate” section of that genus. Bidder [1898] proposed for 
its reee}>tiou a. new' genus, Dendya^ and the i-ecent discovery l:)y 
the ‘ 8ealark. ■ Expedition of a closely allied, but quite distinct, 
species in the Indian Ocean seems to justify the retention of 
Bidiier's genus. Unfortunately Bidder associated his genus with 
Polejaeff’s Heterojyegma {=LeueaU{s) in a new family Hetero- 
pegiiiiche, of wdiicli Dendya was made the type genus. Wliile 
a-dinitting a certain degree of relationship between Dendya and 
Leiwaltisy we cannot agree that this is so close a.s to justify 
placing them in the same family, for not only is Leuccdtis 
corticate, while Dendya is noii-corticate, but Leucaltis is also 
liGterocceljWvhiie Dendya is homoccel. 

The chief interest attaching to the genus Dendya lies in its 
radiate structure, which, at first sight, seems to suggest a possible 
starting point for the Sycettid as well as for the Leucascid- 
Leiicaltid line of descent. We no longer consider, however, that 
Dendya stands very near the origin of the Syeettidaq from the 
simplest of which it difiers widely in the striuiture of the skeleton, 
especially in the absence of subgastiul sagittal radiates, in, tlie 
fact that the radial tubes tend to anastomose, and in the basal 
position of the nuclei of the eoIlare<l cells. The tendency of the 
radial tubes to form reticulations is indeed a diliiculty in the way 
of separating the genus sharply from Lenmsol&nia, a, fact well 
illusti'ated by Gartex^’s clatkrata {^Leuemolenia clath- 

rata), wdiich is intermediate between the two as regards the 
canal system while I’esembling Dendya in the pi*esence of the 
characteristic dermal tripod spicules. [Eow, 1913 MS.] 

We recognise the following species as belonging to this 
genus,:—"' 

1. D. PROniPERA . 

Bendy 

2v,B. TRiFODiFERA CaTte7\ ... ■■.''Type. species of the genus. , 

Glathrina tripodifera Carter [1885-1886]. 
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Genus 3. A scute no\^ 

Diagnosis, The diverticula of tlie gustiul ca.vity, if any, never 
radially ari'anged around a central tube. Witli a iiteoid 
dennal skeleton of colossal longitudinal oxea. Nuclei of the 
collared cells (? always) basal. 

x\s the presence of a uteoid dermal skeleton is coiisidex'ed to 
form a good generic character in other families, we see no reason 
why it should not be used in the same way amongst the Homo- 
cmlidax, and therefore propose this genus for Dendy’s Leucosohnia 
nteoides, ^vitli wdiicli Carter’s Aplirocems asconoides is doubtless to 
be associated. Tlie iiiicleus of tlie collared cells is basal in the 
former species, but its position is not known in tlie latter. 

In ])otii the known species of tins genus tlie spot:!ge has the 
form of a group of simple ascon persons, attaciied to one another 
by their bases, and without any anastomoses in the colony. 

’We recognise the following species a.s belonging to this 
genus : — 

1. i\.. ASCONOIDES Carter. 

Aphroceras asconoides Carter [1885-1886]. 

2. A. UTEoiDES Dendy, Type species of the genus. 

Dendy [1892 Oj, 

Genus 4. Ascvssa Haeckel [1872]. 

Diagnosis. Diverticula of the gastral cavity, if any, never radially 
arranged around a central tube. Skeleton consisting entirely 
of oxea. 

For illustrations of this genus see Haeckel [1872J. 

'We consider the entire absence of radiate' spicules as afibiding 
.siificient reason for ■ the generic sepai^atioii of Haeckel’s two 
species of Ascyssahom all the other Homoccelida?. 

We assign: the following species to this genus : — 

1. A. Mmckd. 

, Haeckel [1872]. 

2. A. TEOGLODYTES Haeckel. Type species of the genus.' 

Haeckel [1872]. 

"Family 2. LEHCASGTB^ Dendy [1892 B] (emend.). , ■ 

Diagnosis. Sponge typically formin'g 'a massive 'Colony, usually 
with several or many .oscula, but sometimes integrated into ' 
a .single .individual with .'definite external' form.,'" Without 
. ' any 'large , central gastral ' cavity ■ lin ed by 'Co'I lared. ' cells, ■ but • , 
with an exhaknt canal .system" devoid. , of collared cells,' 
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flagellate chambers ranging from long and possibly branched, 
with a tendency to radial aiTangement round the exhalant 
canals, to small, approsiniately spherical, and sca,fctered» 
"With a distinct and independent dermal membra, iie (or 
cortex) pierced by true dermal pores. Skeleton consisting 
mainly of eqiiiangiilai* and equiradiate spi^ciiles, wliicli^may 
become sagittal at the oscular margins. Radiates of tlie 
cliambei’ ayer wdtliout definite arrangement, but irregidarly 
scattered in tdie walls of the elongated cliaod)ei‘s, or between 
the small, scattered chambers. No siibga,stral sagittal 
radiates. Nuclei of collared cells probably always basal. 

Tiiis faniily was pi-ovided by Dendy [1892 .B] for the rece})tion 
of tlie genus Leuemeiis with its two species, L. shriplex and 
L. ckimim* Minchin flOUOj refused to recognise either the 
genus or the family, and included tlie two species in his iJkdhrnm^ 
apparentl}' ignoring the fact tha,t none of tlie kno^rn sj:i(‘cies of 
CUutJirina, or indeed any other liomocod sponge, possess an 
independent derinol membrane or cortex. It is true tluit man}^ 
Glathrinas develop a, psemhideiaii, ]>ut this is invaria,])ly formed 
from the outermost tubes of the reticulation, and therefore 
inelndes a, layer of emlodevm (gastral layer). In Leueastyus, on 
the other haml, the dermal membin.ne is hnaiied exclusively of 
ectoderm and mesoglma (dermal layer), and does not. consist 
merely of the outer tubes of the reticulation. Moreover, the 
radiate and non-retieulate ari'angement of the elongated diaanbers 
in Leumsm.is indicates relationship with Den&ya, I'atliei* than 
with the Clatliririoid Leueosolenias. 

We here extend our conception of the faanily LeueascidiB to 
include, not only the genus Leiicaseus and allied genera witli a- 
similar type of canal system., but also a number of species witli. 
a leuconoid type of canal system, which we have h,ithert.o assigm-Ml 
to the geneia Leiiemidra a.iid Leveilla. The skeleton of tliese 
species, in the alisence of all .ti*a.ces of syconoid ancestry such as 
subgastral sagittal trira.diatc^s, ' clearly indicates a W'ide |>hyiO" 
genetic separation from the typical Leuca.ndras, and Lenciilas, 
such as Leucandm mpem .and ZetmUu mtiphora^ a,nd doselj 
resembles that of Lemmcus. . 

It will, be remembered tliat Haeckel, in ‘‘ Die Kalks(d',iw'ii,niiiie ” 
(vol. 122, [1872]), placed his Lmc(dta primk^^^^ (one of the 
species which WAas'foi.inerly assigned to LeMCcmixa^ biit iiow phiced 
in tlieljeucascidaj) at the. beginning of his ' Leiico,rm^s, wl,ikdi he 
derived directly from an Ancon ancestry. He says: ^^LeucMta 
fTirnigmic^ als die walirseheinliche Stanmiform der . Leiiconen, 
steht in Hire Skeletbildung vler gemeinsa-nieii Stamm.fo.rin aller 
Ka.lbschwamme, ,der s nalie, (lass m.a.n sie 

immittelbar , von der letzteren . alileiten . kann.” ' We '■ agree ' with 
these views, so far as the relationship to the '^‘ Ascones” is, con- 
cerned, fout dve. caii no .longer .agree 'tha.t the .more .advanced types, 
of ^^Leucones*^.:.(such .as X<3?.(^a^^rg)..;h.a.ve liad a leucettid an'cestiy.' 
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Tliere is certainly no indication whatever of tlie gentis Leucetta 
having passed through a syconoid stage in its evolution, as we 
'believe to he the case with the true Leiicandras and Leiicilias, 
and therefore propose to re-establisli this genus for certain 
leuconoid Leiicascich®. 

We have also placed in this family the genus Periclmrax 
Poldjaeff [1883], on account of the similarity of the skeleton and 
the liasal position of the nucleus in the collared cells, while the 
genus Leuconialthe can only be placed liere provisionally. 

It should perhaps he mentioned here that von Lend enf eld’s 
genus Leiicopsis [1885 B] was also supposed by its author to 
represent a. Transition form between Asconidfe and Leiieonidge.” 
The genus, with its single species, Leiico])sis pedtt-nmdata. was, 
however, so imperfectly described that it is impossible to foriri 
a-ny de^fiiiite o|::>inion as to its systematic po>sition ; it is veiy 
possildy merely a reticulate Leiicosoleiim with well developed 
niesoglcea and pseudogaster, im opinion which is supported l>y an 
examination of some of von Lendenfeid’s type specimens, which 
one of us was able to , make in Berlin. xVt all events, it appears 
to differ widely from any of our Leucascida?, aiid it lias been 
placed by us among the Leucosoleiiias. 

We Imve been able to determine tlie position of the nucleus in 
no less tlian ten species of this small family, including species 
of LeucfiMa, and in all cases liave 'found it ],»asal, a. fact that affords 
strong support to our view tliat tlie genus Leucetta should be very 
widely sepamted from Leitcandra^ in wliieli the nucleus is, so far 
as we a.re aw’are, always a.pieal. 


Genus 5. Leucascus Dendy [1892 B], 

Biagnosis, Flagellate chambers greatly elongated, tubular, and 
sometimes copiously branched. 

For illustrations of this genus see Dendy [1893 AJ. 

, We recognise the following species in this genus : — 

Section A. Without oxea. 

■■ 1; L. 'insignis , 

Roiv [1913 MB.]. 

. 2. L. . SIMPLEX Demly. Type species of the genus. 

' LmicascMS simplex Dendy [1892 B]. 

Section B. With large 'radially arranged oxea.' 

'3., L. CLAVATUS 

Dendy [1892 B]. 
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G-eirns (k LEUcoMATyrHE, Haeckel [1872] (eniencL). 

Diagnosis, (Joloey indi\'i»:lan]i8ed, vvifcli deliiiite external ioL‘Bi 
iriid large eeiitral gastral ca'vdtiV opening l)j a. ]a,rg'e single 
oseidum. Fia.geliate chambers greadly elongated, tiihiila.r, 
copiously branched. Skeleton consisting of I’egidar ra,diates, 
large longitudinally placed oxea scattered throughout tlie 
sponge body and not coiifiiied to the cortex, and minute, 
irregiih'irly luistate mieroxea. 

For illiistmtions of this genus see Haeckel [1S72J. 

The naiiie Leticonialthe^ originallY applied to one of llaecIveFs 
sulDgenera, is retainetl for his Leaeandra homha, wlvich presei\ts 
many peciiliai-ities distiuguisliing it from the rest of tlie s|)ecies 
of that genus. Of these, t-lie most important from tlie point of 
view of oiir present classifica tion is the very iituisiial ty{:)e of canal 
s}*stem tigared 1>}' Haeckel, which sliows a inunl}er of large a/ml 
\yn'y inucli brniiched liagellate cluimbers radiating from a central 
gastral cavity. This is very ditlerent from the nornial leiiconoid 
canal system, and is fairly similar to that of Lfmcascm. On tliis 
aecount, aaid on a.ceoimt of the regular triradiates of the slvoleton, 
we Imve phiced tins speeies a,mong the Leiieascidin, thougli, it 
must be acknowledged, on somewhat doul)tfid grounds, and tlie 
peculiarities of its spieulation have necessibited the provision of a 
special genus to receive it. 

The only known species is 

'1. L. 'BOMBA Haeckel, 

Leucmidra bomha Haeckel [1872]. 


Genus 7. Leitoetta Haeckel [1872] (emend.). 

non LeuceMa Polcjaeff [1883]. 
non Leiwetta von Lendenfeld [1891]. 

Diagnosis. Canal system leuconoid, with small, splierical or sub- 
spherical fiagei late chambers iiTegularly scattered through 
' the chainbei* layer. 

For illustrations of this genus see Haeckel [1872] and 
Dendy,[1913]. ' , 

■ Haeckel [1872] proposed the .genus Zeucetta for calcareous 
s|pnges with a leuconoid canal system and a skeleton composed 
of triradiate spicules only, taking L* primigenioi for his type 
.species. , . 

'. Folijaeff [1883], abandoned .Haeckers /classification,' but ", re- 
tained .the. iiKm&Leiicetia. in . an entirely,' different .sen'se, equivalent 
.to ' .n'or , Lemettusa ^ .. taking one ; of- HaeekeFs- , speoies',. X.;' ooTticaia,,^ 
fot'.th©'' 'type' specie's-; of ..his. 'genus; . 
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Yon Lenclenfeld [1891] used the genus Leiicetta to include 

Leuconidfe with triacts or tetracts or both.^' 

Dendy [189d A] included llaeckers species of Leucetta in the 
genus Leuccmdra^ on the grouinl that tlie mere absence of quadri- 
radiate or oxeote spicules, or both, could not be regai’ded as of 
generic significance. 

As a result of fiu’ther study of the Oalcarea, we are convinced 
that the genus Leumndra^ as used hitherto by Dendy, is not a, 
natural one, but must be subdivided, although on lines different 
from any that have previously been suggested. It a.ppeai\s to us 
that certain species, namely those which we now assign to 
Leucetta, have originated, quite independently of the reiiiainder, 
from the homocad sponges through a leucascid ancestiy, and 
liave consecjiiently never • passe«l througli a ^"Sj/con stage in tlieir 
phylogeny. The species in question are characterised tlmir 
equiangular triradiates, and by tiie ai)sence of any trace of the 
typical S'l/con skeleton. 

As regards the canal system, it appears that the same course of 
evolution, from a condition with elongated and more or less 
radially aiTanged fiageilate cliainbers, to a condition with small 
scattered spherical cliainbers, has taken place in both cases, so 
that there lias l>een a very complete convergence between the 
genera Lmceita and Leucandra as now understood by us. The 
true Leucandras, however, are distinguished by more or less 
distinct traces of the skeletal structure exhibited l>y their 
syconoid ancestors. 

This view, so far as our present information goes, is supported 
by histological evidence ; for, as already indicated, the position 
of the nucleus of the collared cells in Leucetta is basal, wdiile in 
typical Leucandras it appears to be apical. 

We also include in the genus Leucetta^ as now conceived, 
cei‘tain species whicli we have hitherto regarded as belonging 
to tiie genu's LeuciUti. These species ai*e characteiised by the 
development to a varying extent of an inwardly pointing apicol 
ray on some of the triradiates of the dermal cortex. They are to 
be distinguished from the true Leucillas on the same grounds as 
those on which the other Leiicettas are distinguished from the 
true Leucandras, and %ve do not consider the mere presence of 
such apical .rays by, itself as a sufficient Justiiication for generic 
separation. 

As we are taking Haeckel’s type species of Leucetta as the 
type of the genus as understood by us, we consider that %ve are 
justified in retaining his name for the genus, although that name 
has been used in different senses by subsequent waiters. 

We allocate the following species to this genus : — 

Section A. Without oxea. 

1.' L. CHAGOSENSIS' ■ 

Leucetta chagosemis Dendy [1913]. 
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2. L. FLORiDANA Emcheh 

Leucaltis floridana Haeckel [1872]. 

3. L, INPREQUENS RoiO. 

Leucetta infreqiiens Row [1913 MS.]. 

4. L. MiCRORAPHis Haechel. 

Lmcetta primigema var. microraphis Haeckel [1872]. 
Leiiconici dura Polejaeff [188B], Dendy [1892 B], 

5. L. PRIMIGENIA Haeckel, Type species of the genus. 

Sycothami7ms fruticostis Haeckel [1870], fide Haeckel 
[1872]. 

Lipostomella clausa Haeckel [1870], Haeckel [1872], 
Leacetta 2 '>rimigenia Haeckel [1872]. 

Lettconia frutw^ Polejaeff [1883]. 

Haeckel’s two earlier names are nornina nuda, as they were 
not accompanied by diagnoses, and we have rejected them, 
altliough Polejaeff has revived one of them. 

6. L. PYRiPORMis Dendy. 

Leucetta pyryformis Dendy [1913]. 

7. L. PROLiFERA Garter. 

TelcIioneUa prolifer a Carter [1878]. 

Leucilla jmdifera Dendy [1892 B]. 

Leucetta qn'olifera P^ow [1913 MB.]. 

8. L. SOLIDA 0. Schmidt. 

Grmitia soUda 0. Schmidt [1862]. 

Leuconia nivea J. E. Gray [1867], Haeckel [1872]. 
Leucaltis solida Haeckel [1872]. 

9. L. TRiooNA Haeckel. 

LenweMa trigona Haeckel [1872]. 

Section B. ‘With large, usually radially arranged oxea, 
but without microxea. 

10. L. CARTEiii Dendy. 

Leucaltis floridmta var. australmisis Carter [1885-1886]. 
Leucandra carteri Dcccidj 

Section C. With both large oxeaand microxea. 

11. L. EXPANSA 

Row [1913 MS,]. 

The following species is doubtfully assigned to LeucetfM :— 

IIHL. nomon&.-pms FoUjaeff. 

P ericharax- carteri var. PoMjaeff [1883]. 

The name eartm' cannot be used for this species, as it is 

already employed in this genus. 
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Genus 8. Pericharax Polejaeff [1883]. 

3iag7iosis. Sj^onge colony individualised, with large centml 
cavity (probably a pseudogaster) opening by a wude vent 
and surrounded by a very thick wall. Canal system leuco- 
noid, with sub -spherical, scattered, dagellate chambers, and 
with subdermal cavities whose w^alis are supported by a 
special skeleton derived partly from the inturned rays of 
tangential dermal triradiates. Skeleton of the chamber 
layer confused, composed of equiangular triradiates of two 
very different sizes. 

For illustrations of this genus see Poiejaeft* [1883] and Bendy 
[1913]. 

This genus was proposed by Polejaeff' [1883] for a species, 
Fericharax mrteri^ froui Tristan da Ciinha, but I'ecent authors, 
for the most part, have not accepted it. The discovery by the 
‘ Sealark ’ Expedition of the original species, and of a new^ one 
closely allied to it, has enabled us to make a careful study of 
the question, and we are convinced that the genus is valid. 
The position which we assign to it is justified, not only by the 
character of the skeleton, but also, as in the case of Leucetta^ by 
the basal position of the nucleus of the collared cells in both 
species. 

The dermal triradiates in both species are very curious spicules, 
with a strong tendency to irregular ciirvature of the rays, often 
resulting in one or more of them dipping down deeply between 
the subdermal cavities. 

Pericharax h&Uroi'afhis (Polejaeff'^s F. carteri var. ketexorafhis) 
must he taken as the type of the genus. Tlie same author’s 
F. carteri var. homoraphis, as \ve have noted above, {ippeai'S to be 
quite distinct, and is not a Pericbarax at all, but probably a 
Leiicetta. Fericharax poUjaevi Breitfuss [1896 A], placed by its 
author in this genus on account of the presence of subdermal 
cavities, is really a typical Leucaiidra, for the presence of sub- 
dermal cavities without a special supporting skeleton cannot he 
regarded as of generic importance. Polejaeff’ also included in the 
genus Haeckel’s Lemaiulra eiiGiimis, the position of which is 
discussed by us under the genus Fmademilla, 

We recognise the following as species of this genus 

1. P. HETBRORAPHis FoUjmff, Type species of the genus, 

. ccKriJen var, Polejaeff [1883]. 

2. " P. PEZI2A Bmdy. ' ■ 

Bendy [1913]. 
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Family 3. LEUCALTID.^ iiov. 

Magjiosis. Sponge colony tubular and ramified, or even anas- 
tomosing, wutli many oscuia, or individualised with large 
central cavity and single osculum. Wall of colony composed 
of at least two distinct layers, namely, a dermal cortex with 
strongly developed skeleton of tangential radiates, and a 
chamber layer with a skeleton greatly reduced or even 
absent. A thin gastral cortex or membrane may or may 
not be present. Skeleton composed, mainly at any rate, of 
ecpiiangular radiates. No siib-gastral sagittal radiates. 
Nuclei of collared cells probably always basal. 

The mem]:>ers of this family appear to have been derived from 
a Beruh/a-like ancestor by the development of a thick dermal 
cortex with a strongly developed cortical skeleton, and tlie con- 
sequent more or less complete reduction of the no longer necessary 
skeleton of the chamber layer. As in other families of Calcai'ea, 
the flagellate chambers range from greatly elongated and even 
branched, and more or less radially a.rranged, to small, sub- 
spherical and scattered. 

Bidder [1898] has already pointed out that the nuclei of the 
collared ceils in Leuoaltis clatliria Haeckel (JleteropegQna nodtis- 
gordii Polejaeff) are basal in position, and we are able to confii'in 
this observation and to add that they are basal also in Leimttusa 
dictyogaster Eow [1913 MS.]. 

The reduction of the skeleton of the cha.mber layer, correlated 
with the development of a thick dermal cortex witli a special 
cortical skeleton, finds its parallel in the genus Grantiopsis 
amongst the Grantiidce, but in that ca,se the sy conoid ancestry 
IS very cleaidy indicated in the remains of an artimilate tubar 
skeleton, while in L&mcdtis tlie vestigial skeleton of the cliainber 
layer shows no indicationswhatever of an articulate origin. 

The characters above mentioned, in our opinion justify tlie 
close association of Leumllis with LeuceMtisa, and tlie wide 
separation of these genera from ]>oth Lettmnclm aaid LeuciUa 
ill , our sell ein e of classification . 

We prefer to derive the Leucaltidai directly horn BeMdya- 
like; ancestor, , rather tliaii ' indirectly ' through Leuemms^ . because 
still preserves ■ the more primitive type of radial colony 
formation with- wdiat we : presume to Jie.ii ' true central gastral 
cavity, wdiile Lmcmcihs "has adopted' a massive type • of colony 
■formation in wdiich 'the exhalant canals are, possibly to: be regarded 
as, pseudogastrai in nature.; 
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Genus 9. Leucaltis Haeckel [1872] (emend.). 

Heteropegma Polejaeff [1883], 

Diagnosis. Sponge colony tubular, ramified and anastomosing, 
with many oscula. Flagellate chambers elongated and 
biaiiclied, more or less radially airanged round the centi'al 
gastral cavities of the tubes. 

For illustrations of this genus see Polejaeff [1883] and Bendy 
[1893 A], 

Bendy [1892 B, 1893 A] placed this genus in the family Am- 
phoriscid^e, on account of the large subdermal quadiiradiates 
possessed by the only known species. He also i*eg£irded the 
vestigial triradiates of the skeleton of tlie chamber layer as the 
remnants of an articulate tubar skeleton, being misled by the 
radial aiTangement of the flagellate chanil)ers. We are now 
convinced that in both these respects he was wrong, and that 
the genus is probably, as Bidder [1898] maintained, i‘elated 
to Dendya, from which it has been directly derived without 
passing through an intermediate sy conoid stage. 

In airiving at tins conclusion we lay great stress upon the 
regular and equiangular form of the trira,diates of both the 
chamber layer and the dermal cortex, and also upon tlie basal 
position of the nuclei of tlie collared cells. The genus may, in 
fact, almost be regarded as a Dendya ■with a thick dermal cortex. 

Bendy [1913] has shown that only one species can be re- 
cognised in the genus. A re -investigation of the type specimen 
of Haeckel’s Leucaltis clathria has convinced us tiiat it is not 
only generic<ally, but also specifically identical with Pol6jaelf’s 
lleteropegma nodus’- gorddi, and tlie latter name thus Iiecomes a 
synonym of Leucaltis clathria Haeckel. As the other species of 
Haeckel’s genus Leucaltis must be removed to older genera, 
L, clathria must be taken as the typical species, and we are 
therefore unable to retain Polejaefi*’s na.me Meieropegma. " Again, 
Carter’s' Glaihrma latiUibulaUi is only a vin-iety of Leucaltis 
clathria^ difi:ermg in some sliglit details of spieulatioii. Mr. 
Carter seems to have been led into provisionally placing liis 
species in the genus Clathina by the external form of the wliole 
colony, ; wliicli resembles. , a .reticulate Glathrinm on a giga,nti.c 
sC'ale. ' ,Tiie reticulation, howev'er, ■ is not composed of simple 
ascon tubes as .iii €dathrma,lmt of a co.lony of a higher order, 
'witlr .numerous true 'asco,!! tubes lying in the thickness /of the 
wall. Finally, 'Ridley’s" bathyhia var. rnimcmmica is 

evidently, from, his desciiption, and" from tlie slides which we 
■have 'been able to examine,' nothing but the same species., , 

'The extent to which apical rays.' are developed .on the tangential 
'ra.diates of the .dermal corteX" varies gi'eatJy in' 'difierent' in- 
dividuals^. ' , , ■ ■ 
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We recogaise only the following species in the genus 

1. L. CLATiiRiA HaeckeL 

Leucaltis claihrici Haeckel [1872]. 

Het&ro'pegfua nocVm-goi'dii Polejaefl [1883], Jide Dendy 

Clathrina latituhulata Carter [1885-1886], Jide Dendy 
[1913]. 

Leucaltis hathyhia var. mascarenica Hidiey [1884], Jide 
Dendy [1913]. 

LeiicalUs clatliria Dendy [1913]. 


Genus 10, Leucettusa Haeckel [1872] (emend.). 

L&metta Polejaeff [1883]. 

Diagnosis* Sponge colony individualised, witli delinite external 
form and large central cavity opening by a large single 
oscuiuni. Canal system leuconoid. 

For iilustiutions of this genus see Polejaeil’ [1883] under the 
name LeueeUa^ and Row [1913 MS.]. 

The remarkable reticulate type of colony foiauation found in 
Leucaltis prevents us from rega.rdi ng that genus as directly 
ancestral to Lmcettusa^ but as regards canal system the two a, re 
related in tin? same way as Grantia and Leumndra, 

Within the limits of the genus Leucettusa, however, we find 
coiisideiuble \'ariation with regard to the foiin of tlie iiagellate 
chambers. PolejaefFs figure of the canal system of LeueeMusa 
(LeuceUa) vera shows the flagellate chambers in the outer part of 
the chainl)er layer elongated and radially airanged, while those 
in the inner part are su]:>s|)herical a,nd scattered, so tluit this 
species appears to be intermediate between L&umUis and the 
more typictd Leucettiisas in tins respect. 

LeimtUisa (Leucetki) haeckeltana, on tlie other liand, lias the 
fiagellate chanibei's all sinall and subspherical, a.nd lying in the 
iiTogiilai* trabeculiB of tiie cluimber layer, wldcli are s©pai*ated by 
very wide, irregular exhalant lacunaB. In L&meUum diktyogaster 
Row [1913 MS.] the Habeculae bearing the tlagelhite chambers 
form a network which almost completely blocks up the central 
gastral cavity as an altogether askeletal layer. A sectioti of this 
askeletal chamber layer, isolated from tlie cortex, would be almost 
indistinguishable from a similar section of Oscarellu, which also 
has large collared cells with basally placed nuclei, so that the 
possibility ' presents itself ■ that Oscarella may he : nothing' but a 
calcareous sponge which has lost the whole of its skeleton . 

'WealsO'Rnd in ■the .genus. various .stages in the 

development of' fihe .■suhdermal.’quadriradiate spicules', which are ' 
entirely'' absent'.in 'A. cm'tieata and"'A.'; dietyogaster, 'Very 'sp'arse,': 
in L^JwisckeUana.: and large and very numerous in L» vira*. As 
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already indicated, we no longer consider the presence of sub- 
dermal quadriradiates, taken by itself, to be a character of generic 
importance, being coiirinced that the addition of an apical ray 
to a triradiate spicule may take place whenever and wherever it 
may be required. 

It will have been noticed that our genus Leucettusa is identical 
in scope with Polejaeff’s Lemetta [1883], but as we have found it 
necessary to retain Haeckel’s name Leiccetta for aiiother genus, 
as previously explained, we have been obliged to adopt liis 
subgeneric name for the group of species which Polejaeff quite 
rightly separated out. 

We recognise the following species as belonging to this genus: — 

Section A. Without oxea. 

1 . L. COETICATA IlaeckeL Type species of the genus. 

Leucetta cortiecita Haeckel [1872]. 

2. L. HAECKELIANA Folejaef, 

Lemetta hmckeUana Polejaeff [1883]. 

3. L. IMPERFECTA Polejaeff, 

Leucetta imperfecta Polejaejff [1883], 

4. L. SAMBUCUS Prekolsch. 

Leucetta samhuciis Preiwisch [1904]. 

5. Jj; Polejaeff 

Leucetta vera Polejaeff [1883]. 

Section B. With mici'oxea but without large oxea. 

6. L. niCTYOGASTER Eoiv. 

Leiiceitum dictyogaster Bow [1913 MS,]. 


Family 4. MINCHINELLIBHl nov. 

Boderfen^ 

AMomnee Kirkpatrick [1911 A]. 

Diagnosis, Canal system leuconoid (in all known forms and 
presumably always so). Main skeleton composed of quadri- 
radiates ' cemented ’ togetber . in various ways by calcareous 
cement.,' Apparently without subgastrai sagittal radiates. 
Kiiciei of collared cells (probably always) basal. 

' Wediave been 'able,, owing, to 'the, kindness of Mr. Kirkpatrick, 
to exam hie, preparations of Mimhinella and Mmrayona,f in which, 
the' collared ceils are sufficiently well preseiwed to enable us to 
determhie the' , position of the- nucleus. We find that this is basal 
in' whm^ms in- ■Lelapia we find' iv to .be .apical..' As 

Peoc. Zool. Soa~«l.'913. Ko XLIX; ■ ' jm'. 
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Lelapia difiers wiclely in other charj-icters also from both Min^ 
cMmlla ami Murrayona^ we are forced to the conclusion that the 
so-called Pliaretronid sponges are at lea.st diphjdetic in origin, 
and we have i-emoved the Lelapiidfe to a position in tlie Sycettid 
line of descent. We sliall, however, discuss the cpiestion further 
under the head of phjlogeiiy. 

The genera Minchmellcij Petrostroma and Plectro’iiiiiia all 
agree in the possession of a stony skeleton composed of fused 
qiiadriradiates, and thus differ widely from Murray ona. We 
therefore luiite them in one family under the name Minchineliidje, 
while relegating Mti7'rayo7ia to a special family of its own. 


Genus 11. Minohinella Kirkpatrick [1908 J. 

Diagnosis. Sponge lamellar, with pore-bearing chimneys on one 
side and oscular cliimneys on the other. The quadrii'adiates 
of the main skeleton cemented together into a compact 
network and completely embedded in the enveloping cement. 
Dermal skeleton of radiates, including tuning-fork spicules, 
and oxea. 

For illustrations of this genus see Kirkpatrick [1 9.08]. 

The only known species of the genus is : — 

1. M. LAMELLOSA liirkiMt^'ich. 

Mmchinella lamellosa Kirkpatrick [1 908]. 


Genus 12. Pitrostroma Doderlein [1892], 

Diagnosis.. The qiiadriradiates of tlie skeleton of the chamber- 
layer fused together laterally by calcareous cement into a 
network. Dermal skeleton of separate qiiadriradiates and 
triradiates and bunches of tuning-fork spicules. 

For illustrations of this genus see Doderlein [1897], 

The only known recent species of this genus is : — 

h P. miSiTjhzm DMerlein. 

Fetrostrom a schidzei jyodeiMm 

Genus 13, Plectroninia Hinde [1900]. 

Diagnosis. ^ Qiiadriradiates of the main skeleton with their facial 
rays truncated or eSpandecl tei^minally and fused end to end 
with the facial rays of adjacent spicules, wdiile the apical 
' , mjB reinaiiv:ffee and. pointed, ' Dermal skeleton of separate: 
radiates, including tuning-fork spicules, and oxea, 

; :;^For i!lustratio,ns of' this gemis- see.Kirkpatrm^^ [1900 B]. ■' 
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The only known recent species of this genus are : — 

1. P. BEANSii Kirhpatrick. 

Plecironima deansii Kirkpatrick [1911 A], 

2. P. Hi^sDEi Kirhpatrich, 

Plectro7imia hhidei Kirkpatrick [1900 B]. 

The type of the genus is P. lialli Hinde [1900], a fossil species 
from the Eocene of Victoria. 


Family 5. MUKRAYOKIDJE nov. 

Miirrayonhwi Kirkpatrick [1911 A]. 

.Diagnosis. Canal system presumably always leiiconid. Skeleton 
of the chamber layer a rigid calcareous network, not com- 
posed of spicules. Ko subgastral sagittal radiates. Dermal 
skeleton composed chiefly of overlapping calcareous scales. 
Kiiclei of collared cells basal. 

This family seems to mark tbe culminating point of the 
Leucascid-Leucettid line of evolution, and there is no other 
known calcareous sponge with a skeleton so highly specialised as 
Murray ona. 

It is at any rate possible that the aspieiilar main skeleton of 
Murrayona is derived from the cement-covered fibres of spicules 
which are known to occur in many of the fossil forms, by a 
gradual disappearance of the spiciilar core, analogous to what we 
find among the Chalinina?, during the evolution of the group. 
It is, how'ever, a far cry from the one to the other, and we do not 
doubt that there are many other ways in which the l^Imiuyonid 
skeleton' may have arisen. 


Genus 14. Murrayona Kirkpatrick [1910] 

iJiagmm* With a definite pore-zone in which the dermal skeleton 
. ■' consists „ of small triradiates. Tuning-fork spicules present 
beneath the dermal scales. 

For' illustrations of this, genus see Kirkpatrick [1910] ' ■ 

" The only known species of this genus is ; — 

]1 . ■ M. ' imANOLEPis 

' Kirkpatrick [1910] ' 





742 


PROF, A. DEXBr AND MR. R. W. H. ROW ON 


family 6. SYCETTIDaE Deiidy [1892 B]. 

Diagnosis. Fla,gella,te cha,ml)ers elongated, ai*ranged i-a.dially 
^ around a central gastrai cavity, tlieir ends ^Drojecting nioi-e 
or less on tlie dermal surface and not covered over !)y a 
contiiiiioiis dermal cortex strengthened by tangential dermal 
spicules. Tubar skeleton articulate, with subgastral sagittal 
radiates. Collared cells usually confined to the I'adiol 
chambers in the adult, and probably always with apical 
nuclei. 

The Sycettkhe, in our opinion, form the starting point of a 
distinct line of evolution, embracing the great majority of the 
recent heteroccel Calcarea. This view is supported by tlie fVmt 
that in all the 44 species of Sycettiche, Heteioplidie, Grantiidag 
Amphoriscidm and Lelapiidm in which it has been determined ^ 
the position of the nuclei of the collared cells is apical. 

It would apipear therefore that this line of evolution must 
have originated from homocoel ancestors wdth apical nuclei. Siicli 
forms are known to occur amongst the simple (/. e, non- reticula, te) 
species of Zeucosole^’da^ as for example X. lucasi and L. hella. 

Why the transition from the simple liomoccei to the radial 
heteroccel condition originally took place we can only guess. 
That it was by the outgrowth of radial buds is clearly indicated, 
however, by the ontogeny of the genus Sycon (compare Bcbulze 
[1875]). INo real intermediate forms are known, however, for we 
can no longer consider that Dejulya is on the same line of 
ancestry, while von Lendenfekrs Homodernm sycandra is already 
a highly specialised 8ycon with the typical Sycon skeleton, and 
differing from other Sycons only in the persistence of the collared 
cells in the central gastial cavity. According to Minch in the 
SycettidiB have arisen from his homoecel family Leiicosoleniida^, 
but we have already endeavoured to shew tha,t in the present state 
of our knowledge it is impracticable to distinguish this family 
fryni his Clathriiiidic. , 

The presence of sagittal radiates in which the oral angle is 
wider than the lateiul angles appeai-s to be a very constant 
character of the Bycettidae and their derivatives. It would seem 
further, that the occurrence of such spicules in the articulate 
tubar skeleton is correlated with the development of very definite 
radial tubes, but it is extremely difficult, at any rate in practice, 
to distinguish such spicules individually from equiangular 
radiates wdiich have become sjigittal by bending of the oral rays. 
The presence of subgastml sagittal radiates is, however, especially 
characteristic of this line of evolution. The oxeote type of 
spicule also tends to assume more importance in the skeleton of 
this' family than:in , 'tlie^ Leucascidae' .'and Leucaltidje,,, in,', which' 
familiesTtBut'iurely oecui'S. ■ ; 
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Genus 15. Sycetta Haeckel [1872] (emend.), 

JJiag'nosis. The radially arranged Hageilate chambers always 
completely separate from one another, and never possessing 
tufts of oxea at their distal ends. With no properly defined 
inhalant canals leading to the prosopyles; 

For illustrations of this genus see Haeckel [1872] under 
■Sifcaliis coni/era and Sycetta primitwa. 

Tills is the simplest of all the genera with syconoid canal 
system, its primitive nature being shown by the absence of fusion 
between tlie flagellate chambers and by the absence of tufts 
of oxea at their distal ends, unless, indeed, this absence is due to 
the disappearance of ancestral oxea. 

Sycetta asconokles Breitfiiss [1896 B], to judge by the published 
description, apparently occupies an intermediate position between 
Sycetta and Sycon^ as these genera are understood by us. The 
description states that the flagellate chambers are fused together 
laterally, but that they have no tufts of oxea at their distal ends. 
During a recent visit to Berlin, however, one of us (Row) had 
the opportunity of examining one of the type slides of this 
species, and found that Breitfiiss had oveidooked the presence of 
a few tangentially placed dermal triradiates. The occurrence of 
these spicules, of course, places the species in the genus (rrmitia in 
the family Grantiidse, of which it is one of the simplest forms. 

We include the following species in this genus : — 

1. S. coxiFERA 

Sycaliis conifera Haeckel [1872], 

2. S. PRiMiTivA Haeckel, Type species of the genus 

Sycetta prim itiva Haeckel [1872]. 

3. S. SAGITTIFERA HaeckeL 

Sycetta sagitUfera Haeckel [1872], 


Genus 16. Srcox Risso [1826] (emend.). 

Diagnosis. Radial chambers usually more or less united at places 
where they come into contact with one another, and always 
crowned distally with tufts of oxeote spicules. Properly 
defined inhalant canals usually present, the outer ends of 
wdiich may be covered , by a thin pore-bearing dermal 
membrane without special skeleton. 

For illustrations of the structure of this genus see Schulze 
[1875] and Bendy {1893 A]. , 

■■ As ' .pointed ' out by Bendy . [1893 A] the most characteristic 
feature of', this genus is afforded by the tuft's of' oxeote. ; spicules 
which; crown the clistaT ends of The- radial chambers, 'taken in 
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conjunction with the absence of a deiinal cortical, as distinct 
from a tiibar, skeleton. In the more specialised species a pore- 
hearing dermal membrane stretchevS between tlie distal ends of the 
radial chambers, covering over the ends of the inhalant canals, but 
this contains no special skeleton of its own. The da.gellate 
chambers may also exhibit a considerable amount of brandling 
towards their distal extremities, but they never lose their 
elongated character and i-adial arrangement. 

The genus is sharply distinguished from Si/cetta by the presence 
of the tufts of oxea, at the distal ends of the chambers, less 
sharply from Grantia by the absence of a special deimal cortical 
skeleton. 

We include in our conception of the genus Sycon von 
Lendenf eld’s genera Homochrma and Sycantlia^ and Jenkin’s. 
TeMhrenodes antarcticits, ^Sireptocomis australis and Hypodictyon 
longstaffi^ We have already mentioned that Ilofaoderma is. 
iiierely a By con with persistent collared cells in the central 
gastral ca.vity. Jenkin [1908 B] has shown conclusively that 
Byca-ntkct tenella is a typical Sycon, but has erected a, new genus 
Tmithrenodes for “Sycettidm with linked chambers,” an almost 
identical character with tiiat on wliich tlie genus Sycantha was 
founded; and although Bendy [1893 A] retained Sycantha on 
these grounds, we no longer consider that such ‘^linking” can. be 
I'egarded as of generic importance. We may point out here that 
Tenihrenodes scotti, the other species included by Jenkin in his 
genus, is placed by ns in the genus Grantia, on account of the 
presence of tangential triradiates in the dermal cortex. Strepto- 
conus australis and Hypod'ictyon longstaffi> are chiact ’’-bearin" 
forms which were placed by Jenkin in his family Ghiplioridfe. 

We assign the following species to the genus : — 

1. S. ALOPEcmRus 

Sycum alopecurns Haeckel [1870]. 

Sycmidra a^npuUa var. alopectmis Haeckel [1872], 

2, 8. AMPULLA Haeckel. 

Sycarium ampulla Haockel [1870]. 

Sycon peiiolatus 0. Schmidt MS.jJkk Haeckel [18721. 
Sycimi peiiolaimn Haeckel [1870], ykZe Haeckel] 187 2], 
a Haeckel [1872]. ^ 

3, S. ANTARCTICUM 

Jenkin [1908 B]. 

4h B. ABcricuM iZh-ecM. . 

Sycon raphamhs O. Sclmiclt [1870], jfde Haeckel [1872].. 
Haeckel |1 872]. , 

ABPEEUM 
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6. S, AUSTHALE Jenhm. 

Streptocmms cmstralis Jenkin [1908 B]. 


7. S. BARBABENSE Sclmffmr. 

Syccmdra harhadensls Schuffner [1877]. 


8. S. BOOMERANG Bendy. 

8yGon 'boomerang Bendy [1892 B]. 


9. S. BORE ALE Schiiffner, 

Sycandra hoi'ealis Schnfiner [1877]. 


10. S. CAMiNATUM Thacker. 

Sycon caminatum Thacker [1908]. 


11. S. CARTERI 

Sycon carteri Bendy [1892], 

Sycantha tenella von Lendenfeld I\LS., fide Breitfiiss 
[1897]. 

Sycon carteri Bow [1913 MB.]. 


12. S. CILIATUM Fahriciiis. 

Spongia cilmta Fabricius [1780]. 

Syciim giganteum Haeckel [1870], Haeckel [1872]. 
Sycocystis oviformis Haeckel [18701, fide Haeckel 
[1872]. 

Sycodendriim ramosum Haeckel [1870], fide Haeckel 
[1872]. 

Sycandra cillata Haeckel [1872]. 


13. S. COACTUM Urban. 

Sycandra coacta Urban [1905]. 


14. S. CBMMUTATUM 

Sycandra coronata var. commutata Haeckel [1872], 


15. S. cOxMPACTUM Lamhe. 

Sycon comjmctimi Lambe [1893]. 


16. S. CORONATUM EIlis and Solander. 

Spongia coronata Ellis and Solander [1786]. 

Grantia ' eiliata Bowerbank [1864-1882], Haeckel 

[1872]., 

Sycandra coronata Haeckel [1872], 

Bendy [1892 B]. 

17. ' S. EGLINTONENSIS 

Lambe [1900 B]. 

18. Boicerhmik. 

Bowerbank [1845]. 

BunstsrmUia . lanzerotce Haeckel ' [1870],' Haeckel 
■-[1872]. '• 

Sycandra elegmis- Haeckel, [1^7 
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19. S. ENSIFERUM Benchj. 

Sycon ensifencm Bendy [1892 B]. 

Sycon ensiferiim liow [1913 MS.]. 

20. S. FORMOSUM Haeckel, 

Biinsterillliaf^^^^ Haeckel [1 87 0]. 

Bycandra elegans viii\ formosa Haeckel [1872]. 

21. B. GELATiNosuM ds BlcmivUle. 

Alcyoncelkmi gelatinosum de Blainville [1834-1847]^. 
Grantia virgultosa Bo^Terbank Haeckel [1872], 

Bycmtdra cdcyoncellum Haeckel [1872], Jide Bendy 
[1892 B]." 

Bycandra arhorea Haeckel [1 872], Bendy [1892 B], 
Bycon gelatinosum Bendy [1892 B]. 

22. S. GiGANTEUM Bendy, 

Bycon giganteimi Bendy [1892 B]. 

23. S. HELLERi von Lendenfeld, 

Bycandra heller i von Lendenfeld [1891]. 

24. S. HUMBOLDTii IBisso. Type species of tlie genus. 

Bycon hiimholdtii Bisso [1826]. 

IhmsierviUia corcyrensis 0. Schmidt [1862], fide 
Haeckel [1872]. 

BimsterviUia schmidtii Haeckel [1870], f.de Haeckel 
[1872]. 

Bycandra kumholdtii Haeckel [1872], 

25. S. IMPLETUM Haeckel. 

Artynas inllosiim, Haeckel [1870],j^c76 Haeckel [1872], 
Bycandra villosa var. impletimi Haeckel [1872]. 

26. S. INCONSPICUUM von Lendenfeld, 

Bycandra inconsyyicua von Lendenfeld [1885 B]. 

27. S. INCEUSTANS Breitfuss, 

5’ycoR mcrwstos Breitfuss [1898 E], 

28. S. KARAJAKENSE BreUfuss, 

Bycon, karajakense Breitfuss [1897]. 

29.. S. KER6UELENSIs L5’7>a'R. 

Bycon herguelensis Urban [1908]. 

30. S. dambei, 

Bycon asperum Lambe [1896], 

The new specific name has been given to the above 
species on account of the fact that the name aspenmi is 
already occupied in this genus. (See above.) 

B, mmMoxATVM Haeckel.: 

Bycum lanceolalum llsieckel [1870]. 

Bycandra dliata var. iawoteto Haeckel [1872]. 
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LENBENFELBI Moil\ 

S’i/eo?i lendenfeldi Row [1913 MS.]. 

, LiXGCA Haeckel. 

Sycortis lingua Haeckel [1872]. 

LONGSTAFFI Jenkiil. 

HyjjocUctyon lo7igstaffi Jeiikin [1908 B]. 

MAXIMUM Haeckel. 

fSycandra arctica vax*. maxima Haeckel [1872]. 
MINUTUM iJendy. 

By con mimituni Denclv [1892 B]. 

MiiNBULXiM La/nihe. 

By con mtmdidam Lam be [1900 B]. 

MUNiTUM Jenkin. 

Syeon mnnitum Jenkin [1908 A]. 

ORNATII3J Kirk. 

Bycon ornatmn Kirk [1897]. 

ovATUM Haeckel. 

Sycimi ovaiuni Haeckel [1870]. 

Bycandm ciliaia \'ar. ovata Haeckel [1872]. 

PARVULUM Preiwisch. 

Bycanclra parvula Preiwiscli [1 904]. 

, PEBICELLATUM Kirk. 

KiiL [18 

. PETIOLATUM Hcieckd [1870]. 

Bycami pediolatum Haeckel [1870]. 

Bycanclra ampulla var. petiolaUt Haeckel [1872]. 

, mhAiTE Haeckel. 

Bycanclra arctica xar. ^mkms Haeckel [1872]. 

, PKOBOSCIBEUM Haeckel. 

Byconella prohoscidea Haeckel [1870]. 

Bycandra var. Haeckel [1872] 

. PROCUMBENS Hcteckel. 

Bycum procimihens Haeckel [1870]. 

Bycandra raphanus vkt. prociimhens Haeckel [1872]. 


. PROTECTUM Lcmibe. 

Bycon protect'um Lambe [1896]. 


48. B, QUABBANGULATUM 0. Schmidt. 

.Sy€07wlla qtiadrcmgtdata 0. ScliiBidt [1868]. 
Bycandm qiiachangulata Haeckel [1872]. 
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49. S. RAMOSUM Haeckel. 

jSi/candra ramom Haeckel [1872j. 

Leuckartea natalensis Micliliiclio-MacleA^ Haeckel: 

[1872]. 

50. H. EAMSAYi Ton Lendenfeld. 

Bycmulra ramsm/i von Lendenfeld [1885 A]. 

51. S. BAPHANUS 0. Schmidt. 

Sycon raphamis O. Schmidt [18B2J. 

Spongim injlaia Delle Cluaje [1828], Haeckel [1872J.. 
Sycarimn msiea Haeckel [1870],j^<:Z^ Haeckel [1872]. 
Sycmidm rapJiamis Haeckel [1872j. 

52- S. SCHMIDTII Haeckel. 

Sycandra schnidtii Haeckel [1872]. 

This species must be distingui.shed from iJvnstervillJa 
sclwiidtli Haeckel, a synonym of Sycon htimbokUii Eisso. 

53- S. SCHUFFNERI, Sp, H. 

Sycaaidra quadrata Schuffner [1877]. 

We propose this new name in order to avoid confusion 
vrith Haeckel’s variety quadrata of Syccni qiuid/mngihlat'iim 
(0. Schmidt). 

54. S. SETosiTM 0. Schmidt. 

Sycon setosum 0. Schmidt [1862]. 

Sycmidra setosa Haeckel [1872]. 

55. B. STAiTBiFERUAi Ih'eiwisch. 

Sycandra stanrifera Preiwiscli [1904]. 

56- S. SUBHISPIBUM Carter. 

Grantia sabkisqnda Carter [1885- 1886]. 

67. S. SYCANDRA mu Lendenfeld. 

Homoderma sycandra voix Lendenfeld [1885 A], 
Leucosolenia (?) sycandra Dencly [1891 A,]. 

See also Bow [1913 MS.], under Sycon lendmifeldi. 

58. S. TABITLATUM ScJuifner. 

Yery probably identical with Ha eckeFs variety tahidata of 
Sycon 'eleganS' Bowerbank. 

59. S. l'’ENBLLBAI;W/?, 

von Lendenfeld [1891]. 

Jenkin [1908 B]. 

60:. S. TEEGESTINUAI //a-ecM.' 

Symm Haeckel [1870]. 

. ' Sycandra . 
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61. B. TESSELLATUM Bowerhmih, 

Grcmtia tessellata Bowerbaiik [1864-1882]. 
Sycandra elegmis var. tessellata Haeckel [1872]. 


62. S. TESSERARiUM Eaeckel, 

Sycandra qaadrangidata var. tesseraria Haeckel [1872].. 


63. S. TUBA ran Lende')}feld, 

Sycandra tuba von Lendenfeld [1891]. 


64. S. TUBULOSUM Haeckel, 

Sycandra coronata var, tichulosa Haeckel [1872]. 


65. B. VEEuai Eoia. 

Syco7i venimi Row [1913 MB.]. 


66. B. viLLOSUM Haeckel. 

Sy curium lylUosiLm Haeckel [1870]. 

Sycimi clavatam Haeckel [1870],j^c^e Haeckel [1872]. 
Syccmd^xi mllosa Haeckel [1872]. 


67. S. viiiGULTOsiTM HueckeL 

Sycandra alcyoncelhim var. Tlrgultosa Haeckel [1872]. 


Genus 17. Sycandra Haeckel [1872] (emend.). 

Diagnosis. The radially arranged flagellate chambers more oiTess. 
xmited where they come into contact with one another. 
Gastral cavity traversed by strand.s of tissue containing 
bundles of parallel oxea and forming a more or less strongly 
developed endogastric network. Radially arranged dermal 
oxea present. 

For illustrations of this genus see Haeckel [1872]. 

We propose to use this generic name for O. Schmidt’s Ut& 
ni^dctdus {^Sycandra ictricidus Haeckel), which is siifliciently 
sharply distinguished by its skeletogenoiis endogastric network. 
There is only one other species in which this character is known 
to occur, namely Leucettaga locidosa^ a ■ member of the family 
Graiitiidae. 

The species of Sycandra which precede S, utricidus in HaeckeFs 
monograph having been relegated to earlier genera, such 
Ute and Ormitia, tbis' species becomes the type of the genus. 

The only known species is': — , 

1. S. iJTRicuLus 0. Schmidt. 

Ute uHicuhis 0. Schmidt [1870]. 

Haeckel [1872]. 
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Family 7. HETEllOPIIDJi] Bendy [1892 B]. 

JJki-gnosis. Witli a distinct and continuous dernial cortex covei'ing 
over the chamber- layer and pierced by inliiilant pores, 
Subgastral sagittal and siibdermal pseudosagitbd ra.diiites 
are present. Flagellate chambers varying Iroiu elongated 
and radially arranged to spherical and irregularly scattered. 
With or without an articulate tubar skeleton. Nuclei of 
collared cells probably always apical. 

This family is identical in scope with the family as originally 
proposed by Ideiidy [1892 B], and the diftereiice now made in the 
diagnosis is due to the fact that our conception of tiie sulrdermal 
triradiates has changed. TTp to the present we have considered 
the characteristic siibdermal spicules in this family as lieiiig truly 
sagittal, with the basal ray ceiitripetally directed. We have now 
convinced ourselves, however, by a careful examination of u. 
nunibei* of species, that this is not the case, but tliat the 
inwardly pointing ray is really one of the oial rays, a, ml tliat 
the original basal ray has taken on tlie appearance and position 
of an oral ray. In other words, we find tlie clearest evidence 
that these spicules are derived from ordinary distally situated 
tiiradiates of the articulate tubar skeleton, which hav'e undei'gone 
rotation followed by the acquisition of a secondary pseudo- 
symmetry. We therefore propose for them tlie name of 
psei(dosaglttal. It will be remembered that Polejaeff [1883] 
recognised, in the case of Gmntessa (Ampho7'iscus) ‘poGidu'ui and 
G. that the siibdermal triradiates are not ordinary 

sagittal spicules and that the centripetal ray is really one of the 
lateiul (=oral) rays and not the basal ray. He, however, con- 
sidered that they are triradiates of the dermal cortex which 
have undergone re-orientation, and not, as we maintain, tubar 
triradiates. 

Yarious species of the genus Grantessa show quite clearly how 
the change has taken place. In Gmntessa hirsuta we lia.ve a 
primitive type with long chambers and an articulate skeleton of 
many joints. At the distal ends of the chambers are tufts of 
oxea, towards which the basal rays of the trii^adiates of tlie distal 
Joint of the tubar skeleton are inclined, as indeed occurs also in 
the genera- 8ycon and Grmitia. Moreover, the whole spicule lias 
become tilted until in some cases one of the original oral rays has 
assumed a position at right angles to the surface, while the'other 
has come to lie nearly parallel to the surface, where it probahly 
serves to guard the entrance to the inhalant canal. In more 
advanced cases, such as G7'cmtes$a sacca and G* hispida^ the great 
elongation of the now inwardly directed oral ray increases the 
resemblance to an ordinary sagittal spicule, but a characteristic 
asymmetry of the outwardly directed (apparent oral) rays, 
accompanied by a definite kink or angulation in one of them, 
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(wliicii appears to be due to change of position during individual 
growth), affords a clear indication of w’hat has really taken place. 
Finally, in the most advanced types, such as Grantessa intusarti- 
C'ldata, we find the pseiidosagittal subderinal spicules assuming 
great dominance, almost to the exclusion of the typical articulate 
tubar skeleton, so that w'e arrive at the so-called inarticulate 
type. 

The development of these characteristic spicules appears to 
antedate the appearance of a definite dermal coi'tex, for we 
find in Sycon ensiferum Dendy a similar canting of certain of 
the distal tubar triradiates, which renders this species almost 
indistinguishable from Grantessa, Indeed, it is this out-turning 
of one of the rays of the distal tubar triradiates that has, in our 
opinion, led to the formation of a dermal cortex, probably b\^ the 
drawing out of the soft tissues of the sponge with the rays in 
question. Thus the origin of the dermal cortex in this family 
would be intimately connected with the development of these 
subdermal pseudosagittal triradiates. In the Grantiiche, on the 
other hand, the dermal cortex appears to have originated in the 
development of tangentially placed triradiates in a previously 
aspicular pore-bearing dermal membrane. 

These views undoubtedly tend to bridge over the gap between 
the Sycettidae and the Heteropiidfe, and indeed the more piiniitive 
species of GrmiUssa are differentiated from Bycon and Grantia by 
very slight characters, and difficult to separate from them, but 
the rotation of the triradiates in question appears to have formed 
the starting point of a new line of skeletal evolution which seems 
to us to deserve recognition as marking a distinct fainilju 

We consider the views here put forward as to the origin of the 
subdermal pseudosagittal spicules of the Heteropiidce to be more 
ill accordance with observed facts than those previous!}’' suggested 
by one of us (Row 1909) in regard to the ^‘subdermal secondaiy 
sagittal triradiates ’’ of Grantilla, which seem to be pseudosagittal 
spicules really similar to those of Grantessa, 

We have changed the spelling of the name of the family from 
Heteropid® to Heteropiidie, the latter being more in accordance 
with the usual practice. 


Genus 18. Graxtessa von Lendenfeld [1885 B] (emend.). 

Diagnosis, Canal system syconoid. Xo colossal longitudinally 
placed oxea. 

For illustrations of this genus see von Lendenfeld [1885 B] 
and Dendy [1893 A]. 

The tubar skeleton in this genus ranges from articulate, ' with 
very numerous' joints, as in Grantessa sacca^ G, ei'inaceiis^ G.Mrsiiia 
ancl G. Mspida^ tO' inarticulate or nearly so, as in G. gkihra and 
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(t, poh/perlstomla. This character might indeed he used as a 
basis for the subrli vision of the genus, were it not for the 
impossibility of dra,wing a satisfactory line between tlie two types 
of tiibar skeleton. 

We recognise the following species ras belonging to this 
.genus : — 

Section A. With large, usually radially arranged oxea 
but Avithout microxea.. 

I. Gt. compressa Carter, 

Ileteropia compressa Cai'ter [1885-1886]. 

'.'2. G. ERECT A Carter, 

Ileteropia erecta Carter [1885-1886]. 

3. G. ERiNACEUS Carter, 

Lemonia erinaceus Carter [1885-1886] 

4, G, FLAMMA PoUjaeff, 

Amphorlscus jiamma Polejaeff [1883]. 

•5. G. GLABRA IlolO, 

Grcmtessa glahra Bow [1909]. 

6. G HASTIFERA RoiD, 

GrantiUa hastifema Bow [1909]. 

Bendy [1913]. 

7. G. HiRSUTA' Garter, 

Hypograntia hirsata Carter [1885-1886]. 

Grcmtessa hlrsutcc Row [1913 MS.]. 

■8. G. HiSPiBA Bendy. 

Grcmtesscc hispida Bendy [1892 B]. 

9. G-'. Breitfass, ’ 

Breitfuss [1898 B]. 

10 . G. NiTiBA Arnesen. 

Ehnerella nitida Arnesen [1901]. 

,llr G. PELAGICA /ti&y. 

Bidley [188^ 

12'.; G. RLE, BIOSCULIFEKA Garden 

CWter 

PoUjaeff, 

Amphoriscm pocalim Polejaeff [1883]. 

Eeteropia. pattdoscnUfe?xc Cai'ter' [1885-1886],. Afe . Bendy 
77 {1892 B]./ ' ,7 • ' 7, : ■ 

^ ' Grantessa poeidum Bendy. [1892 B].] 
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14. G. POLYPERISTOMIA 

Ihteropia foly^perisioraia Carter [1885-1886]. 

Graniessa poly 2 mnstomia Row [1913 MS.]. 

15. G. SACCA 17011 LendenfelcL Type species of tlie genus. 

Grantessa sacca von Lenclenfeid [1885 B]. 

16. G. SYCiLLOiDES Schvffner, 

Sycoriis sycilloides Schiifihei* [1877]. 

Sectiox B. Without large oxea, but with niicroxea. 

17. G. INTUSARTICULATA Carter. 

ITyjmgrantia intusarticulata Carter [1885-1886]. 
Ilypofirantia medioarticidata Carter [1885-18861, fide 
Wdy[1892B]. 

fJrantessa mtmarticidata Bendy [1892 B], 

Section C. With large, usually radially arranged oxea 
and with mieroxea. 

18. G. KtKENTHALi Breitfms. 

Ebnerella hukenthali Breitfuss [1896 A]* 

19. G. PREIWISOHI, sp. lU 

Ehnerella com^^ressa Preiwisch [1904], 

This new specific name has been given to the species, as 
oompressa is already occupied. (See above.) 

'20. G. SPissA Carter. 

ffeteropia spissa Carter [1885-1886]. 

:2L O. THOMPSOXi Lamhe. 

Anipkorisoits tkomjisoni Lambe [1900 B]. 

Section D. Witliout any oxea. 

-22. G. GLACiALis Haeclcel. 

Sycaltis glaciaUs Haeckel [1872]. 

23, G. MURMANENSis Breitfiiss. 

Amphorisciis inurnumensis Breitfuss [1898 B]. 

24, G. SIMPLEX Jeiikin. 

Grantessa simplex Jenkin [1908 A], 

25, G. STAURiBEA HmcJcel. 

Syceita stauridea Haeckel [1872]. 

Ejeddea molacea Michlucho-Maclay MS., "fide Haeckel 
[1872]. . . 

,26. G. ZANZIBARENSIS /cwX'm,. 

Jenkin [1908 A]. 
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C4eniis 19. Heteropia Gaa-ter [1885-1886] (eineiKl.). 

Diagnosis, Ga-iial system sycouoid. Dermal cortex 'with colossal 
longitudinal oxea. 

For illustrations of this genus see Bow [1913 MS.J. 

Iliis genus stands in precisely the same relation to Gramiessa- 
that Ute does to Grcmtia, It is noteworthy that, in all known 
species of this genus, as in the more highly developed species oi 
Grcmtessct^ the tiihar skeleton has been reduced to the subgastral 
sagittal tri radiates, supplemented by the subderm al pseud osagittal 
triradiates, and has thus become inarticulate.” 

Tbe genus Eetero'pla was diagnosed b}^ Carter in July 1886 as 
follows Calcareous sponges in which the wall is simply 
composed of sarcode suppoiled on large sagittifoi'm triradiates, 
whose beads are fixed in opposite sides of it respectively, and 
whose long shafts, extending perpendicularly across it, more or 
less overlap each other.” 

Most of the species placed by Carter in this genus belong 
to the earlier genus Grantessa of von Lenclenfeld. There is, 
however, one of his species, Heteropia ramosa, whicli is dis- 
tinguished by tbe presence of colossal longitudinal dermal oxea,, 
and which may he regarded as the type of Carter^s genus. It is 
curious that Mr. Carter himself [1886] described it under the 
name of Apliroceras ra^nosa^ whilst saying at the same time that 
it belonged to his genus IleUropia. 

We recognise the following species as belonging to this 
genus : — 

Section A. Without microxea. 

1. H, olomerosa Boiverhank, 

Zeucoiiia glom erosa Bowerbank [187 2-1 876], 

2. H. ramosa Carter, Type species of the genus, 

jiphroceras ramiosa Garter [1886]. 

3. H. SIMPLEX Bmr, 

IIeterop)ia simplex Eow [1913 MS.]. 

Section B. With microxea. 

4* H. BODGEEL Lamhe, 


Genus 20. Amphiute Hanitsch [1894]. 

DiagQiQsts. Canal system sy conoid. Both gastral and dermal 

cortices with colossal longitudinal oxea. 

' ' For ^illustrations of tbk gtes see 
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Tills germs iria-y be I'egarded as derii^ed from some more 
primitive type of Grautessa by the additioji of colossal ioiigitiidinal 
oxea, to both deianal and gastral cortices. Those in the gastral 
cortex ai*e probably to be I'egarded as having been derived from 
the oxea of the oscular fringe, by downward extension. In tlie 
only known species microxea are present, and the articulate tubar 
skeleton still persists. 

The only known species is : — 

1, A. PAULINI Hanitsch. 

Amphmte jKmlini [1894]. 


Genus 21. Vosmaeropsis Dendy [1892 B], 

Diagnosis, Canal system sylleibid (or leucoiioid ?). Skeleton of 
the chamber layer composed of the centrifugaliy directed 
rays of subgastral sagittal triradiates (ind the centripetally 
dii'ected rays of subdermal pseiidosagittal triradiates, which 
may be supplemented or partially replaced by confused 
triradiates. No colossal longitudinal oxea. 

For illustrations of this genus see Dendy [1892 B]. 

In all tlie known species of Vosmaerojms we find thai the 
canal system has not developed beyoinl the sylleibid condition, 
and there can still be distinguishe<i in the chamber hi}^er very 
clear indications of an inarticulate tubar skeleton ; in fact, the 
genus seems to have reached almost exactly the same level of 
evolution as Ilegojpogon in the Grautiidce, when alloW'aiice is 
made for the different type of skeleton in the two families. 
This would at any rate seenv to suggest that the family Heteropiidm 
is of comparatively recent origin, and that more complex forms, 
comparable to the liigher types of the Giantiidce, have not yet 
made their appearance, unless, indeed, they have merely escaped 
observation. 

We recognise the following species in this genus : — 

Section A. With large oxea and microxea. 

1 . Y. DBPBESSA Dendy, 

Vosmaeropsis depressa Dendy [1892 B], 

2. ,Y. MACBRA Garte7\ Type species of the genus. 

.Heferopia Carter [1885-1 886 J. 

Vosmmro2ms mmera Dendy [1892 B]. 

3. Y.'WILsoni Dendy . ' 

Dendy [1892 B], 

Peoo. Zool.'Soc.— 1913, No. L, ' ■ 50' ' 
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Section B. With large, uisually radially arrtoiged oxea, 
bub without microxea. 

Altliough the author’s description does not confoiMn to tlie 
aliove diognosis, we include Polejaeff's LeymiUa Gov/aexwa in tliis 
section of the genus, for the ligures given by him show oxea. 
present, though no reference is made to them in the text, and 
our own examination of the type specimen revealed tlie presence 
of occasional trichoxea. 

4. Y. coNNEXivA Folejaeff. 

Leiwilla coimeMva Polejaed* [1883]. 

5. Y, GYATHUS Verrill 

Leuccmdra cyatkus Yerrill [1873]. 

6. Y. DEXDYI Roio. 

YosmaeTojysis denchji Bow [1913 MS.]. 

7. Y. PIIIMITIVA Row. 

Vosmaeropsis primitiva Row [ 1 9 1 3 M S .] . 

8. ^ Y. SERicATUM Ridley. 

AphroGeras mricatiim Ridley [1884], 

This species has been placed in Vomimropsm as a result of an 
examination of the type specimen made hy us at the Natural 
History Depart inent of the British Museum, whicli. revealed tlie 
existence of typical subdermal pseudosagittal triradiates, though 
the author’s original description does not mention tliem. 


Genus 22. Grantilla Row [1909] {emend.). 

DiiKpiosis. Canal system syconoid. Tubar skeleton ( ? always) in- 
articulate, composed of subderiual pseudosagittal triradiates 
and subgastral sagittal triradiates, si:ip|)lem anted by 
subdeniml quadriradiates’ No colossal longitudinal oxea. 

For illustrations of this genus see Row [1909]. 

^ This genus was originally proposed hy Row for two species, 
6r. (pmdriradmtei and Q. hmtifera^ which were sup|)Osed to possess 
certain features that necessitated the provision of a new family, 
Graiitillidax now consider, however, that the cliaracters in 
cpiestion do not represent any fundamental peculiarities of 
structure, and we have therefore abandoned the family, as already 
stated in the Introduction. 

One of the two species originally assigned to Grantilh, <?. 

.however, .'presents- an, 'association of subdermal 
quadrimdiates with s pseudosagittal triradiates, which is 

■not, kno.wn in any. .other '.species of calcareous sponge, and w© 
therefore retain the.-,.nam-e' for this species with an 
emended dkgnosis. The development of subdermal quadri- 
radiates has evidentiy taken place repeatedly in the phylogeny of 
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tlie Galea, rea. We lia/ve seen it aJrea.^'ly, for examplej in LetcceUa, 
Leiiccdtis and Leucettum^ and have not in those cases considered 
the presence of such spicules as of generic value. In Crraniilla^ 
howevei’; tliey seem to assume more importance, and to take a 
larger share in the formation of the skeleton of the chandier layer. 
Nevertheless, had the genus not been already in existence, we 
should have hesitated to propose it on this character alone. 

The only known species of the genus is : — 

1 . G. QUABRIRADIATA EolU. 

Grantilla qiiadriradlata Row [1909], 


Eaniily 8. GRANTIID.E Dendy [1892] (emend.). 

Diagnosis, With a distinct dermal cortex and a proper cortical 
skeleton of tangential radiates, sometimes supplemented by, 
and occasionally replaced by, oxea. Flagellate chambers 
ranging from elongated and radially ananged to small, 
spherical a,nd irregiila.rly scattered. Skeleton of the cliamber 
layer ranging from regularly articulate to irregularly 
scattered. Typically with subgastral sagittal radiates. No 
subdennal pseudosagittal triradiates. Sulxlermal quadri- 
radiates, if present, always associated with a chamber-layer 
skeleton containing confused triradiates. Nuclei of collared 
cells probably always apical. 

It must frankly be admitted that the l>oundary line betweeii 
the Syeettidfe and tlie Grantiiflm is by no means sharply defined. 
The great distinguishing feature is the presence in tlie latter of a 
distinct dermal cortex witli its own proper skeleton. The develop- 
ment of such a' cortex appears to have formed tlie deterininiiig 
condition for the farther evolution of both tlie canal system and 
the skeleton, and it must therefore be regarded as of great system- 
atic importance. 

The first eomnieneement of such a cortex is, however, so slight 
as to be almost indistinguishable from the mere pore-bearing 
dermal membrane of the most highly specialised Sycous. In 
Qrmitia the .cortex Ls so feeblj^ developed that .Bendy,' in 

his early work [1892 B], included this species in the genus Sgeou, 
laying more sti'ess upon the presence of dermal tufts of oxea tlia'n 
we are now inclined tO' do in this connection. It appears to us 
that the', line bet'ween Sycqn and Gmntm^ thiid therefore between 
the Sycettidfe and Grantii<ljn, iniist he drawn a.t tlie a.ppeara.iiee 
of a dermal cortical skeleton of tangential radiates distinct from 
the skeleton of the radial chambers, and in accordance with these 
views Grantia eompressa is excluded 'from the genus Symn. 
M.oreover, it' must be pointed out. that ' is 'not the 

only ' member of this family iir which 'dermal tufts of oxea, occur,, 
as they are present also in Sycute dendyi Eirk, 
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With the transition from the sy conoid to the leiiconoid type o 
canal system in this family, and the correlated replaceiiient of th 
articulate tubar skeleton by irregularly sca.ttererl i-adia.tes, we gO;^ 
a close approach to the more advanced Leucascidic, such af 
LeticeMa and Ferioharax, and we liave here one of those eases o 
convergence which are so fretpiently met with anioiigst sponges? 
but we liave already laid sufKcient emphasis upon this poinh 
Even in the genus Leticmidrcc^ however, subgastral sagittal tri- 
radiates are usually present, and when they are absent their 
absence must be regarded as secondary. 

So far as our experience goes the nucleus of the collared cells 
is always apical in position in this family. We have been able to 
determine it in 17 species, as enumerated in an earlier section of 
this paper. 

The family is a very large one, comprising no less than 23 out 
of tlie 51 genera of recent calcareous sponges which we lecognise, 
and containing a great divei'sity of structural types within it. 
There are, however, very great difficulties in the way of dividing 
it into subfamilies, the chief of these being the fact that tlie 
possible metliods of deriving the various genera fitini one 
another within tlie family are manifold, and it is impossible 
to determine satisfactorily which are the true lines upon wliicli 
evolution has proceeded. We might, for example, place all 
those genera which have a syconoid canal system and colossal 
loiigitudiiial oxea in the dermal cortex together in a subfamily 
Utein^B; or we might separate the genus Uteopsis fronr the 
others, and unite it with Achramor}^m and Anmmxilla in a 
subfamily characterised by the reduction of the tubar skeleton to 
a single joint. But neither of these two possible subfamilies 
would seem to be very sharply defined, and moreover, the cha- 
racters in question are not confined to members of tbe Giuntiidan 
In short, we feel that in the present state of our knowledge it is 
impossible to decide which nietbod of grouping would express 
most correctly the real afiinities of the genera conceraecL This 
is tlie case with almost all the possible metliods of grouping the 
genera, and we have thei’ef ore decided not to a-ttempt to split up 
the family, but merely to indicate the approximate ixdationships 
of the genera, so far as this is possible in a linear series, by the 
order in which we have arranged them, 

Although it seems probable that the majority of the genera in 
this family are descended from the genus Sycon, yet it is quite 
possible that some of them may be descended independently from 
Sycetta, and therefoi^e that the family may be of diphyletic 
origin. . 

have changed the name of the family from Grantidse to 
Grantiidie in accordance with the usual practice of systematic 
'Zoologists,' 
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Genus 23, Grantia Fleming [1828] (emencL). 

Diagnosis. Canal system syconoid. Colossal loiigitiidiiial oxea^ 
if present, projecting from tlie surface. Tubar skeleton 
articulate, composed of radiate spicules, which may or may 
not be supplemented by osea. 

For illustrations of this genus see Bendy [1893 A], 

It has been conclusively shown by Minchin [1896] that the 
type species of the genus Grantia is G. compressa., and that the 
name Grantia must always be given to the group of species 
associated with G. comgyressa. We have already painted out that 
this species has a definite, though slight, dermal cortex, and 
that its true position is in tlie present family, and in fact, in the 
genus Grantia as defined b}" Bendy in 1892. 

We may point out that G. intermedia Thacker stands alone in 
the genus, as far as is at present known, in the presence of apical 
rays on the tangential cortical radiates, and althougli we do not 
attach much importance to such spicules, we feel that their 
presence in this species indicates at any rate a possible starting 
point for the family Amphoriscidae. 

We recognise the following species as belonging to this 
genus 

Section A. With large, usually radially arranged on ea, 
but without microxea. 

1. G. ATLANTICA 

Grantia atkmtica Ridley [1881], 

2. G. BiiEYiPiLis iZaecM. 

Sycamlra eapiUosa var. brevipilis Haeckel [1872], 

3. G. CANADENSIS Lam, he. 

Grantia canadensis Lambe [1896], 

4. G, CAPILLOSA 0. Schmidt. 

Ute capiUosa 0. Schmidt [1862], 

Haeckel [1872], 

5. G. CHARTACEA Jenkin. 

Jenkin [19()8B]. 

6. G. CLAViGERA 0. Schmult. 

Sycimila clcwigera 0. Schmidt [1870], 

Syeandra clarigera {Syca^idra compressa var. elavigera) 
Haeckel [1872]. 

7. G.ooMOXBNSisXam5e.- 

{rrfWiSm. com La-mbe [1893]. 
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8, € 1 . c'OMPRESSA Fahriciiis. Type species of the genus. 

Spoiigia com 2 ')ressa Fahricius [1780]. 

Syc-mn Ungim Haeckel Haeckel [1872], 

Sycarium rho^xdodes Haeckel [187 OJ, fide Haeckel [187 2J . 
Sycandra compressa Haeckel [1872]. 

Sycon compressum Dendy [1892 B]. 

9. G. FOLiAOEA Montagu. 

Sfiongia foUacea Montagu [1812]. 

Sycanxlra foliacea {Sycmvh'a cowpressa var. foliacea) 
Haeckel [1872], 

10. G. GENTJINA Ii.OV\ 

GWmMa genuina Eow [1913 MB.]. 

11. 0, GRACILIS 'von L&ndenfeld. 

Vosmaerla gracilis von Lendenfeld [1885 BJ. 

12. G. iioDGsom. Jenbm. 

Derriiaireton hodgsonl Jenkio [1908B]. 

13. (:r. INTERMEDIA Tkacher. 

Grantiu intermedia- Tliacker [1908]. 

14. €j. lobata Haeckel. 

Syccmdra lobata [SycawHa comjyressa vai*. lohaia) llaeckel 
' [1872]. 

15. Cl. LONGiPiLis Haeckel. 

Byeandjra cap>illo8a longipilis Haeckel [1872]. 

16. G, MONSTRI70SA 

Grantia, monstruosa Breitfiiss [1898B]. 

17. Cl. PENNIGERA i/aecW. ■ 

Sycamlra pennigera {Sycandm com.jmessa var, p>enmyera) 
' Haeckel [1872]. 

18. Cl. seoTTi Jenhin. 

19. G\ tenuis' ' 

20. ' Cl. YOSMA'ERi Demhj. 

Grmntia i^osmmri Dend}^ ®]- ■ 


Bfajtion B. WilJhout any oxea. 

G. ABi^imQim^ Breitfms. ■ ' 

Breitfuss [1896 B]. 

Oiir reasons' ■ for placing this 'species ■ under' 'Gruntia rather' 
than 'under , Symtta have -been .stated 'when discussing , the' 
■" latter genus. - 
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22. G. CUPULA IlaeckeL 

Sycetta Giqnda Haeckel [1872], 

23. G. INVENUSTA Lamhe, 

Graniia invemtsta Lambe [1900 B], 

24. G. STROBiLus Haechel. 

Sycetta stroUlus Haeckel [1872]. 


Section C. Witli large, usually radxallj arranged oxea, 
and witb inicroxea. 

25. G. ACULEATA ITrhan, 

Grantia acuUata Urban [1908]. 

26. G. EXTUSARTIGULATA Carte7\ 

Hypograntia extiisaT'tiaiilata Carter [1885-1886]. 

G'rantia extiisarliculaia Bendy [1892 B]. 

27. G. iNuicA Brnuly. 

Grantia indica Bendy [1912]. 

28. G. MiRABiLis Fristedt, 

Ascandra mirabilis Fristedt [1887]. 

Grantia m irabilis Lundbeck [1909], 

29. G. TUBERosA Folejae-ff. 

Pol^Jaeff 

Section B. "Witli microxea, but without large oxea., 

30. G. L.EYIGATA Haechel. 

Sycortis Imvigata Haeckel [1872]. 

SycorUisa Imingata von Lendenfeld [1885 B]. 

31. G. pHiLLiPSii Lmnhe. 

Grantia phillipsii Lambe [1900 B]. 

The following are doubtfully assigned to this genus : — 

32. G. siNGULARis Breitfuss, 

Sphenophorina singidaris Breitfuss [1898 B]. 

The genus SpheMopkonna is discussed at some length in the 
list of rejected genem. 

33. G. iTRCEOLUS Muller. 

Miiller [1788-1796 

Stated by Johnston [1842] to be, very 'probably' a variety of 
Graniia campressa. 

Genus 24. Teichonofsis nov. 

Fiagmsis. Sponge consisting ■ of a single stipitate person .with 
enormously expanded gastral ca.vity and thin, much' folded 
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wall, whose convoluted edge represents the oscular ma.rgin. 
Canal system syconoid. Tnbar skeleton articulate. Without 
colossal longitudinal oxea. 

For illustrations of this genus see Bendy [1891 B]. 

We propose this genus for the reception of the remarkable 
species T. lahyrmtMm^ nsually known as Gmntia labyrmthica, 
which forms the subject of a special memoir by one of ns. Bendy 
[1891 B], We now consider that the very peculiar external form 
is of sufficient importance to justify generic separation. The 
species wa,s originally placed by Carter in his genus Teichonella, 
on account of some superficial resemblance to his T. p'olifera ; 
but although the name Teichonella has now been iinivei'sally 
abandoned even for LemeMa (TeichoneUa) 2 )Tolvfera, we do not 
consider oui'selves justified in reviving it for Gmntia lahyfmtkka^ 
for Mr, Ca-i’ter liimself subsecjnently dissocia-ted tliis species from 
TeichoneUa and pla.ced it in the genus Grantia [1885-1886], 

The only known species is 

B T. UABYRii^THicA Carter. 

Teiekonella lahyrmthica, Carter [1878], 

Grantia lahyrmthica Bendy [1891 B], 


Genus 25. Grantiopsis Bendy [1892 B]. 

Diagnosis. Canal system syconoid. Dermal cortex as thick as 
the chamber layer, with nia.ay layei'S of fcangential triradiates. 
Till )ai‘ skeleton articulate, tlie proximal joint b,eing composed 
of subgastral sagittal quadri radiates (? or triradiates), the 
other joints of sagittal triradiates practically reduced to 
the basal ray by suppiussion of tlie paired rays. With out 
colossal longitudinal oxea. 

For illustrations of this genus see Bendy [1893 A] and Row 
[1913 BiS.]. 

This genus was firvst proposed by Bendy [1892 B] for his 
Grcmtiopsis cyUndrim, a-ud was considered by him to !>e a, sub- 
genus of Grantia. Jenkin [1908 Bj placed it as a distinct genus 
in liis family Btauronliaphithe, on the ground that the subgastinl 
spicules were “ chiactiiies.’’ As we cannot accept the, cliiact 
tiieoryj wo again transfei^ the genus to the Gi'antiida), but 
consider it sufficiently distinct from Grantia to ' desex've generic 
recognition. ' ■ 

We have recently discovered, as the result of our study of 
Mr, Carter’s MS. illustrations, in the possession of one of ns, 
that that anthoi^'s Hypograntia infreqmns {^mc&ridd is 

' iindouhted ly a species of Grantiopsis^ .and the same species has 
"recently turned up again in the collection made by the Hamburg 
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Soutli-Western, Australian Expedition of. 1905« As neither 
(Jaj.‘tej.‘s Jlypogrmitia nor tlie species H. infiequens were 
c3Vo,r recDgiiisjibly diagnosed, we do not consider it necessary to 
jil)a!ido},i tli(^ generic name Grcmtiopsis. The question will be 
mei'O hilly deaK; with in the forthcoining report on the above- 
nientioned collection [Row 1913 MS.]. 

We riacogiiise the following species in this genus : — 

1 . G. OYLiNDRiCA JJendij. Type species of the genus, 

Grmitiopsis cylindrica l)endy [1892 B]. 

2. G. iN]:>'REQUENS 0 after, 

IlypogiYmdia infreqimis Garter [1885--1886]. 

GrmUiopsis infrequens Row [1913 MS.]. 

Genus 26. Svctjte nov. 

I)la(jn(ms, (laiml system vsyconoid. Dermal cortex provided with 
(tolossal longitudinally arranged oxea. Tubar skeleton 
iii*t.i(mla,te. Distal ends of the ilagellate chambers crowned 
with tufts of oxea lying between the colossal longitudina] 
oxeiiu 

lh)r illustrations of this genus see Kirk [1894], 

getuis lias been provided for Kirk’s Sycon dendy% a species 
which is curiously intermedialie in character hetw'een A;iyco^/?, and 
lYjtaining the well-deiined tufts of oxea, which are charac- 
teristic of Bycon and n,t the same time possessing the colossal 
longiiiudinal oxea chaiwdeidstic of Ute, 

ddio only known species is : — 

I S* DENiiVi Kirh, 

SycAni dmidyi Kirk [1894], 

Genus 27. IJte 0. Bchmidt [1862] (emend.). 

I)mjnom, Gaival system syconoid. Tubar skeleton articulate. 
’ .Dermal (-.orttvx well developed, containing colossal longi- 
tmlinal oxea. No tufts of oxoa at the distal ends of the 
Ilagellate cduunhers. 

For illustrations of this genus see Dendy [1893 A], 

WeallocatO'tliefollowingspecies to this genus:-- '■ 

Bbomojx A. Without 

1. IJ. ITOATA 

(AYf/Ma Bowerbank 

Symndra glabra w\eMsataKneckel{lS7 2]^ 
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2. IT. GLABRA 0. Bchnklt, Type species of the genus. 

Ute glabra 0. Schmidt [1864]. 

ITte capillom J. E. Gray [1867],^/ffZe Haeckel [1872 J. 
Sgcandra glahxi Haeckel [1872]. 

3. U. RiGiBA Haeckel. 

Sgcandra glabra var. rigicla Haeckel [1872]. 

4. IJ. SYCONoiDES Ccm'ier. 

Aphroceras syconoidec Carter [1885-1886]. 

Section B. With microxea. 

5. IJ. SPENCER! Bendy. 

Ute spenceri Bendy [1892 B], 

6. IT. spiGULosA Bendy. 

Ute spicidosa Bendy [1892 B]. 

Genus 28. Synutb Bendy [1892 A]. 

Biagnosis. Sponge consisting of many IJte-like individuals com- 
pletely fused together, and invested witli a common cortex 
containing colossal longitudinal oxea. 

For illustrations of thi.s genus see Bendy [1893 A], 

This genus represents the highest known type of integration 
met with amongst syconoid sponges. 

The only known species is : — 

1. S. PULCHELLA Bendy. 

Synute puhliella Bendy [1892 A]. 

Synute ptdchella Bow [1913 MB.]. 

Genus 29. Sycodorus Haeckel [1872] (emend.). 

Bendy [1892 B]. 

Biagnosis. Canal system syconoid. Tubar skeleton articulate. 
Gastrai cortex with a layer of la.rge longitudinally arranged 
oxea, but no oxea in the dermal cortex. 

For illustrations of this genus see Haeckel [1872]. 

Bendy proposed the genus Utella in 1892 for tl)e reception of 
Haeckels Sycandra hystrix^ and suggested that 0. Schmidt's 
Ute might also be included in it. As we feel that the 

laws of priority necessitate our using Haeckel’s subgeneric names^ 
where possible, in preference to later ones, we propose to substitute 
SycMlorus for Utella^ the species which precede S, hystrix in the 
subgenus in Haeckels monograph having been assigned to earlier 
genera. For Ute utricidm we have retained the generic name 
Sycandra. 
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The only known species is : — 

1. B. UYSTRix Ilaeclcel. 

SycmidraJhifstrix Haeckel [1872], 

Geiuis 30. Achramoxipha Jenldn [1908 B] (emend.). 

Duignosu. Canal system syconoid. Skeleton of the chamber 
Ijiyer reduced to the basal rays of the siibgastral sagittal 
ti‘i radiates (which may become quadriradiates by the addi- 
tion of an apical ray), with radial oxea lying between the 
chanilDers and projecting from the surface. No colossal 
longitudinal oxea. 

Bor ilhistrations of tliis genus see Jenkin [1908B] ; and Breitfnss 
j 1898 [)j iindei* JjJbmrella schulzei. 

Ihiis genus wjis }>roposed by Jenkin for the three species 
(jkidalk^ yimidmis and nivaUsy whid) resemble one another 
closiil)', and ndiicii all possess tlie so-called eliiactines of his 
supposed family fStaurorrliapdiidan The fact that another species, 
Breitfuss’s Ehiterella scJvulzeiy differs in no essential point except 
the al>sen(,u3 of eliiactines, affords strong evidence for our view 
tha,t tlie hittei* are nothing but siibgastral sagittal triradiates 
i.hat, have developed a,|)ical rays, a.nd tlierefoi'e not even of generic 
inipoi'tance, since such spicules are known to occur in other 
(irantiidan '^idiese species, however, form a well-defined group, 
and we accordingly retain the generic name AcJmmiorplmy with 
an om ended diagnosis leased upon what w-e believe to be more 
i m poi’tanti cha,ra,cters. 

VVe assign the following species to the genus : — 

Section A. With microxea.. 

:i . A,. GLAOiAiiis JenJein. 

A()hmm,orpim glacialis Jenkin [1908 B]. 

2. A,. GiiANOiNis Jenkm. 

AeJirmnorphfi grmidmis Jenkin [1908 B]. 

3. A. NIVALIS Jmihm. Type species of tlie genus. 

4. A,.' 'SC!i:,iUL7Jfli Ihmtfim, 

Breitfnss 

S* ' ■ : ' . ■ . ■ ' 

Section B, Without microxea. 

;5. ' A, TRUNCATAl7bpac^^^^ 
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Genus 31. TJteopsis nov. 

Biag7iosi8, Canal system sycoiioid. Tiibar skeleton reduced to 
the basal inys of subgastral sagittal mdiates, supplemented 
distally by radially arranged oxea. Dermal cortex well 
developed, and containing colossal longitudinal oxea. 

For illustrations of this genus see Polejaeff [1883]. 

We propose this genus for Polejaeff’s Ute argentea^ which 
obviously differs w-idely from the other species of the genus Ute, 
The replacement of the distal portion of the tubar skeleton 
by oxea is a very iniiisiial feature, and, from the analogy of 
Grantiopsis, we think it possible, but not probable, that these 
oxea. are really I’adiates whose paired rays have been completely 
lost. It seems more probable that they a, re to be compared to 
the ra,dial oxea of Achraniorpha. 

The “tiiba.r” qua.driradiates referred to by Polejaeff presumably 
belong to the exhalant canals of the chambers, a,nd not to tlie 
chambers t hemsel ves . 

The only known species of the genus is : — 

1. IT. AROENTEA PoUjaeff. 

Ute argentea Polejaeff [1883]. 


Genus 32. Anamixilla Polejaeff’ [1883]. 

Biagnosis, Canal system syconoid. Tubar skeleton reduced to 
the outwardly directed basal rays of the subgasti’a.1 sa,gitta,l 
radiates. Skeleton of tlie cliamber layer otherwise con- 
sisting of huge triradiate spicules, a.iTanged without rega.rd, 
to the direction of the chambers. Dermal cortex well 
developed, but without colossal longitudinal oxea. 

For illustrations of this genus see Polejaeff [1883]. 

As Bendy has previously pointed out [1893 A], this genus may 
be looked upon as a Grantia in which the ordina.ry tubar skeleton 
has been a,lmost entirely replaced by the invasion of large tri» 
radiates from the dermal cortex. Thus the genus is of interest 
as indicating one method by which the confused chaxnber-layer 
skeleton of A may have arisen. 

The only known species is ■ 

1, A. TORRESi Polejaeff, 

Amrnixilld torresi \ISBS], 
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Genns 33. Sycyssa Haeckel [1872]. 

Biugnosis. (Ja,nal system syconoid. Skeleton entirely composed 
oi oxea. ^ Dermal cortex well deYeloped, but witliout colossal 
loiiij^itiuliiml oxea. Gastral cortex with a subgnstrjil layer of 
oxea, a.rrjmged longitudinally. 

Ifor illustrations of this genus see Haeckel [1872]. 

^ Idiis germs is iiighly remarkable for the complete suppression 
oi the radiate spicules. An analogous condition is met with in 
Ascj/fisau Leuc'i/ssa^ Trlohogi/psia and Kiiarrhaphis. 

Tire only known species is : — 

1, S. nuxLEYi Haeckel. 

Sycyssa hihodeyi Haeckel [1872]. 


Genus 34. MegapogOxN Jenkin [1908 B] (emeiKl.). 

Oa,nal system sylleibid or leuconoid. Skeleton of the 
cluirnber layer* retaining clear traces of the original articulate 
diai'a.ctei* and not confused ; composed chiefly of sulrgastral 
sagittal (]na,drii*adia,tes, with tlreir apical i*ays projecting into 
the gastral cavity ; with a few sagittal tiiradiates arranged 
as usual. No gastral skeleton of tangentially placed radiates, 
except round the osculinn. No colossal longitndiiral oxea* 

If or illustrations of this genus see Jenkin [1908 B]. 

Jenkin included iu this genus five species, .M. crucif&rm, 
.M'. mUosuSj il/. mripikiSj M. 2 '>oUicaris and 3f. C7*isp(itm, and 
jrlaced it in the family Staurorrhaphidar on account of the 
presence of so-crdled cliiactines. His figure of M. villosim, 
however, is alone sufiicient to indicate that the chiactines ” 
a,i:‘e inerrly sidjgastral sagittal radiates which have developred 
a,pical ra.ys, a,s in so ma, ny other cases, and we find it necessary 
to base tlie genus, wliich we believe to be a natural one, on other 
chat;*aeters. 

The al)sence of tangentially ariunged gastral radiates, combined 
witli the presence of tire so-called “ chiactines,” might be used as 
an rr.rgiiinent for the validity of the chiact theory, on the siip- 
|)osition tliat all tire gastral tangential radiates Iiad been converted 
into cliiactines, but we must remember that in one species at any 
rate, IL raripilus, the so-called chiactines are associated with 
aubgastral sagittal triradiates, which differ from them only in 
the absence of an apical ray, and there is no ground for supposing 
that the chiactines have any special significance. It is quite 
possible that all these subgastral sagittal spicules have been 
rotated into their present positions, as already pointed out in the 
Introduction, but this fact does not justify us in distinguishing 
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cliijn'tijies ;tk friiKla-inentallj diffei'ent from oilier siil)g;isti!'ji,l 
SMgittiJil radiivte.s, 

Meifwpogon mllimts^ with its sylleiiiid eaiuil system juid jilmost 
syijoiioid skelotoi), exhi])its m \'^ery iuteresting stage io the 
evolution of tlie leucouoid type, and the s;ime is perliaps true 
of i/. pidUcaris, 

We place the following species in this genus: — 

1. M. CJRISPATUS Jenkin, 

Megapogon crispatiis Jeiikin [1908 B]. 

2. IVL GRUCiiFEROs PoUjcieff, Type spjecies of the genus. 

Ltyuoonia crucifera Polejaeff [1883]. 

3. M . POLMOARIS 

Megci’pogon poUicar is Jenkin [1908 B]. 

4. M,. RARIIULIIS 

illegapogou rmd^nhis Jenkiu [1908 B], 

5. M. viELOSUS Jenhin. 

Megapogon villosus Jenkin [1908 B]. 


Genus 35. Leucandra Haeckel [1872] (ememk). 

Diagnosis* Sponge usually a single person, or a colony of such, 
persons in which the componeut individuals are readily 
recognisable. Canal system leuconoid. Skeleton of tlie 
chamber layer more or less confused, luit frequently witli 
vestiges of an articuhite tiiliar skeleiion in tlie form of sul)- 
gastral or other sagittal ti-iradiates. Dermal ►skeleton of 
tangentially placed triradiates, wliich may sometimes develop 
an apical ray. Colossal longitudinally placed oxea, when 
occurring in tlie dermal cortex, never forming a Bmooth 
layer, but always projecting conspicuously from the surface. 

For illustrations of this genus see Vosmaer [1880] and Dundy 
[1893 A]. 

The genus as here defined is much more iiarrowly 

circumscribed than it was by Bendy previously [1892 B], In 
fact Dendy’s genus is hei‘e x^epresented by no less than 10 genera, 
namely, Lmcmidra^ Bmria^ Leucopsila^ Aphrocimm^ Leimttaga^ 
Lmnontia and Eilhardia in the family Grajitiidaj, and Zetico- 
malthe, Ee^nckarax and LeuceUiisa in other fajiiilies, while 
certain species have been ti^ansf erred to Leucetta, On the other 
hand, we include in the present genus certain species which 
possess subdermal quadriradintes, and which on that account 
were placed by Bendy in the genus LeiiciUa; for, as we had 
occasion to point out with regard to both LeimeUa and Grcmtiay 
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we do not consider tint tlie mere presence or iibseiiee of a, fourtli 
ra.y on a radiate spicule in the dermal cortex can be regarded as 
of generic import. We shall discuss the true characteristics of 
Letmlla wlien dealing with tha,t genus. 

'!rhe genus Lmfmndra as now defined may l)e regarded as 
derived from a G'rcwi/ia-like ancestor by the conversion of 
the syeonoiti camd, S3^stem into a leuconoid one, with the 
simultaneous replacement of the articulate tubar .skeleton by 
an irregularly scattered skeleton of the chamber layer (compare 
A'nmyih'Alla). Indications of the syconoid ancestry can, however, 
frequently be detected in the skeleton (compa,re ^legapor/on), 
wlvile a,s regards canal system such species as L. mistraliensis 
Carter and L, infesta sp. n. [Leucilla intermedia Kow [1909]), 
wliicb are of the so-called sylleibid type, form connecting links 
between Grmiiia^ and Leucandra. 

We recognise tlie following species as belonging to this 
genus ; — 

Begtion a. Witli large, usually radially arranged oxea, 
but without microxea. 

1. L, ANANAS Montagu. 

Spongia ananas Mnntagu [1812], 

Spongia pulveridenta Grant [1826], Haeckel [1872], 

Scgpha ovata S. F. Gray [1821], Haeckel [1872]. 

Sycmula penicillata 0. Schmidt [1870], fide Haeckel 
[1872]. 

Lemandra cmmias Haeckel [1872]. 

2. L. ANGUINEA Ridhy, 

Z&iicortis angwinea Ridley [1884]. 

3. L. ANOMALA EaeekeL 

L&meita pandora var. anonuda Haeckel [1872]. 

4. L. AKMATA Urban. 

Lemonia armata Urban [1908]. 

5. L, ASPERA 0. Scimidt. 

Sycon asperum 0. Schmidt [1862]. 

'I Spongia pamicea Esper Haeckel [1872]. 

hSpongia infiata Belle Ohiaje [1828], fide Haeckel 
[1872]. 

Leucandra aspera Haeckel [1872]. 

6. L. AUSTRALiENSis Gojvier. 

Lemonia fishdosa var. mistraUensis Garter [1885-1886]. 

Leucandra australmisis Jymdj 

7 . L. ommxJB Ilaechl 

Dyssyconella caminus ^a>ec]ie\ 

Leucandra camimcs Haeckel [1872], 
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8. L, CAPILLATA PoUjaeff, 

Lf/uconia mjidtiforims var. capillata Polcjaeff [1883]. 


9. L. oiRRA'i’A Jenkhi. 

Lernmndra clrmta Jeiikin [1908 B]. 


10. L. ciRRHOSA Urban. 

Leuconia cirrhosa Urban [1908]. 


11. L. GLAviFORMis Schuffner. 

Lmccmd/ra clcmvfo7'nm Scliuffner [1877]. 


12. L. GOMPACTA Garter. 

Lemonia compaoia Garter [1885-1 880]. 


13. L. ORAMBESSA IlaecIceL 

Leiicandra mxmibessa Haeckel [1872]. 


14. L. GRDSTACEA Ilaeckel. 

Leucaltis Crustacea Haecliei [1872]. 


15, L. CUMBERLziNDENSIS Lamhe. 

Lencaudra cwmherlandensis Lainbe [1900 B]. 


16. L. DONNANi Bendy. 

Leuccmdra donnani Henclj [1905J. 

17. L. ECHiNATA Schuffner. 

Leucandra echinata fScliuliher [1877]. 

Leucorda echinata Garter [1885-1886], jide Denrly 

[1913]. 

Leucandra ecM7tataJ)Qudj 


18. L. EGBDii 0. Bchmidi. Type species of tlie genus. 
Sycintda egedli 0. Schmidt [1870]. 

L&mmidra egedii Haeckel [1872]. 


19. L. FALOIGEEA Schuffuer. 

Leticandra faldgera Sclmlfner [1877]. 


20. L, FISTDLOSA Johnston. 

Grmitia fiskdosa Johnston [1842]. 
Leucandra fistulosa Haeckel [1872], 


21. L, GEMMIPAEA 

Leucandra gemmipara Thacker [1908]. 


Lemogypsia gossei Bowerbank [1864-1882]. 
Haeckel [1872]. 


23. L. ^HiBEENA Jenkin. 

Jenkin [1908 B], 

24. L. HiRSUTA Topsent. 

Leucandra Mrsuta Topsent [1907]. 
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25. L, iiLsriDA Carter, 

Leamrda Mspida Carter [1885-1886]. 

26 . Ij, 

lea, cilia intermedia Row [1909], 

J.lie new name is given to tliis species as interinedia is already 
occupied. 

2/. L. KERGUELEKSIS Urhcm, 

Leacandra hergmlemis Urban [1908]. 

28. L. letsbenfelbi Breitfms, 

Leucoma kudeafildi Breitfuss [1897]. 

Leacortds elegans von Lendenfeld, MS., fide Breitfiiss 
[1897]. ^ 


29. L. LIJNBLATA JiiieoMu 

Leacmidra luntdata Haeclvel [1872]. 


80, L, M'A8AT:i:i!]ii;ra'3 Breitfuss, 

Lmmynia mamiierrcB Breitfuss [1898 E], 


81. L. Mii^'VXDiiriSTA I'oj?. Leridenfeld. 

Leacand/ra weandrma v’on Lendenfeld [1885 B]. 

32. L. ]\iiKiMA liow. 

Levcand/ra vimima Row [1913 MS.]. 

33. L. MiJBTiFoiiMis BoUjaeff. 

Ledimihla multiformis Polejaeff [1883]. 

34. L, PiiiLLiPENsiB Dendgj, 

Zeueandra Bendy [1892 B]. 

35. L. PALIVIBA Bow. 

Letimndra.' pallida Row [1913 MS.]. 


36. L. lUJLVlNAB Haeckel. 

Bpcolepis pnhm^^ Hneekel [1870]. 

Mica dohrnii Michluclio-Maclay, MS., Jids Haeckel 
[1872]. 

Leiumi/is [1872], 


37. T''H(JLAKOM()RPHA ifow.’ . 

Zeumndra ihuktkomorpha Row [1913 M.B.]. 

38. L. VAGiNATA mn Lem/Iesfold, 

LeMcand/ra imginat^^ von Lendenfeld [1885 B]. 

39. Lamhe. 

LeMcandm 

40. L. ,VILIA)SA mn Lendenfeld. 

' 'Lemandra. viUosa von Lendenfeld [1885 B]. 

: .piioc./ZooB. 


51 
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41. L. WASiNENSis JenJdii: 

LemcUla wmimmsls Jeukin [1908 A], 

Leiicandra tvashmisw Deiulj 

Sbcimon B. Witli usually radially a,i*i'aiiged oxea, 

aiKl with inicroxea,, 

42. L. AMORPHA Polijaeff, 

Leucoma madtiforniis vai*. amorpha Polejaeff [1883]. 

43. L. ANFRACTA Urban, 

Lmoonia arifractci Urban [1908]. 

44. L. APiCALis Urban, 

Leucandra apimUs Urban [1905]. 

45. L. BALEAEICA Lackscheioitsck. 

Leitconia halearica Lackscliewitscli [1886]. 

46. L. BULBOSA llanitsch, 

Leucandra hulbosa Hanitsch [1895], 

47. L, GOIMBR.E Breitfuss. 

Leuconia cohnhrce Breitfuss [1898 Cl. 

48. L. CONIGA von Lendenfeld, 

Leucandra conica von Lend enf eld [1885 B]. 

49. L. €ALL,EA Haeckel, 

Ijeucanclra cramhessa var, callcm Ilaeckel [1872], 

50. L. CROSSLANDi Thacker. 

Leucandra crosslandl Thacker [1908], 

51. L. CYLiNDRiCA 

Leucandra cyUndrica Fristedt [1887]. 

52. L. FEENANBENSis Breltfuss. 

Ijeuconia fernandeiim Breitfuss [1898 E]. 

53. L. OLABiATOE Bendy. 

Leucandra gladiator Bendy [1892 B], 

54. Lfheathii Urban, 

Leucandra heathii Urban [1905]. 

55. L. jouBiNi Topsent. 

Leucandra jouhini Topsent [1907]. 

56. L. LOEICATA PoUjaeff. 

Leuconia loricata Pole jaeif [1883]. 

57. Jj, Mim'Si Urban. 

Ze-wcow TEwior Urban [190 

' 58. li, FLAW Breitfuss. 

Breitte 
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■59, L. PYRiFoiaris Lamhe. 

Leacoala pj/riforvils Lambe [18931. 

60, L. iu):diii(:juezii LachscJiewltsch. 

lemoma rodrigiiszli Lackschewitscb [1886], 

(11* L. RUDiFERA FoUjaef. 

JjeuGonia rudifera Polejaeff [1883]. 

Leucandra rudifera Thacker [1908]. 

G2. L. SPISSA Urban, 

LeMConia spissa Urban [1908]. 

G3, L. TAYLORi Lamhe, 

LeAiccmdra taylori Lambe [1900 A]. 

()4. L. TYPiCA FoUjaef, 

Leiiconia typica Pole jaeft* [1883]. 

65. L. viTREA Urban, 

Leuconia vitrea Urban [1908]. 

8)ECTioN C. With microxea, but without large oxea, 

l'>6* L. joirKsi'ONii Carter. 

(hmitia nirea rar., Johnston [184*2]. 

Lenconia johnstonii Carter [1 87 1 B]. 

Leucandra johnstonii Haeckel [1872]. 

67. L. LOBATA Garter. 

L&uconia lohata Carter [1885-1886]. 

68. L. MULTIFIDA Carter. 

Leuconia multifida Carter [1885-1886], 

'69. L. 'NiV'EA Grant, 

U'pongia nwea Grant [1825-1826], 

Leucandra nivea Haeckel [1872]. 

70, L. OVATA Folejaeff, 

Le/monia ovata Polejaeir [1883], 

71, L, i^RAAA ./>Ve/0m\ 

Leuconia prava Breitfuss [1898 C]. 

Section I). 'Without oxea of any kind. 

72, L* lUTHYBlA ifecW. 

Dyssyctmi per Haeckel [1870], fide Haeckei 
' ■ {^■B72]. . ■ ■ 

Grantia arabica Michkxcho-Maeiay, MS., fide Haeckel 

,[ 1873 ]. 

The' earlie,r of. HaeckeFs' names for this species, psrimimmi,ds 
, ■ , a mmen mulum^ as it never was accompanied by a di,agiiosis 
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L» BRUMALis Jenhin. 

Leucandra hrumalis Jeiikiu [1908 B], 

L. CURVA Sclmffner, 

Leucwndra cu/rca Scliiiffner [1877], 

L, FEIGIDA Jenldn. 

Leiicandra frigida Jenkiii [1908 B]. 

L. GELATIXOSA JeuMu, 

Lenm/ndra gelatinosa Jenkiii [1908 B]. 

L, HELENA von Lendenfeld. 

LeumUis lielena von Leiidenfeld [1885 B], 

L. IMPRES>SA Hanitsch, 

LeumUis invpressa Hanitscli [1890j. 

L. INKOMIKATA, Sj). n. 

ZenciUa crosslandi Row [1909’j. 

The new na.nie is necessitated by the fact tliat tlie najne' 
o^osslandi is already occupied in this genus. 

L. INTERMEDIA HcieckeL 

LeiiceUa 'p^indor a var. intermedia Haeckel [1872]. 

, L. LEYis Polejaeff. 

Leuconia levis Polejaeff [1883]. 

L. NAUSICAJ3 Sclmffner. 

LeucaUk nausicme Schuffner [1877]. 

L. PANDORA Haeckel. 

Leucetta pandora Haeckel [1872], 

L, PFMILA Bowerhank. 

Leuconia 2 yuinila Bowerhank [1864-1882]. 
jURmfe ITaeckel [1872]. 

, L. SAGiTTATA Haeckel. 

Leucetta sagittata Haeckel [1872]. 

L. SGHAUINSLANDI Frevivisch. ■ 

Leiweiia seJuminslandi Preiwiscli [1904]. 

, L. TELiiM von Lendenfeld. 

Pohjna telum von Leiidenfeld [1891]. 

. L. TERDBNSis Thacker. 

Leacandra verdertsis Thacker [1908]. 


The following species are doubtfully assigned to this genus : - 

89. L. INFLATA Helle OMaje. 

Spongia inflata Belle Chiaje [1828]. 

Possibly identical with Leuccmdra aspera, fide Haeckel 
' ,[1872]. 
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90. L. PANiCEA Esper, 

S‘pongm pmiicea 'Esgev, Jide Haeckel [1872]. 


Esper's original reference to this species has not been 
ioviiid by us, but Haeckel [1872] states that the species is 
possibly identical with Leucandra aspera. 


Genus 36. Baeria Michiucho-Maclay [1870] (emend.). 

JJiagnosis. Canal system leuconoid. Skeleton of the chamber 
layer composed almost exclusively of irregularly scattered 
colossal quadrira.diates. Microxea pn-esent in lai‘ge numbers, 
and of very chai'aeteristic form, being almost always pierced 
witli a small hole towards one end. 

For illustratioiiB of this genus see Haeckel [1872]. 

Hie very cliaracteristic needle-eye ” spicules of this genus are 
really triradiates, in wliich two of the rays are very much reduced 
and lia.ve come to lie apiproximately side by side, being actually 
fused at their distal ends. In this way we get a linear spicule 
very slightly swollen at one end, and in the centre of the swelling 
a sma.ll liole, tlie remnant of the space between the two originally 
separate rays. That this is the true explanation of these sp>iciiles 
wjxs made abundantly clear from an examination by one of us 
(Ilow) of a, microscopical preparation of the species preserved at 
«Iena, for while most of the spicules were found to correspond 
exa.ctly to the type described above, a few of them had the 
rediiceil luys not fused together but vudeH open, thus maintaining 
tlie tiurnxliate condition. ExactH similar spicules occur in 
Kmmdiaplm cfretmea ((p. v.). 

It may perhaps be pointed out here that these spicules indicate 
a. possi])le way in wliicb all the calcareous monaxoii spdcules may 
Imve origiriateth At any rate their occiuTence adds probability 
to the presumption that all calcareous oxea have been derived 
from triradiates in some way or other. 

Tdie only ]<uown species of the genus is : — 

1 . B. ooHOTENSis 

Ikieria ocdioiensis Michlueho-Maclay [1870]. 

Lmcandra ochotensis Haeckel [1872]. 


Genus 37. Leucopsila nov. 

Mmjnosis. Canal system leuconoid. Skeleton of the chamber 
layer composed almost exclusively ox irregularly scattered 
colossal qiiadiiradiates. Gastral cortex well developed, but 
without any radiate spicules, the whole of the gastral skeleton 
being formed of a dense layer of microxea. 
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For illustrations of this geiins se*?) Hn.erlvuil [1872J. 

Tlie very peculi;ir obaiu.eter of tlu^ skeleton of tlie gTi8tr:il cortex 
seems to justify tlie erection of new genus for 1). SciliniiclFs 
Ledicrmia slylifora. 

Tile only known species i.s:— 

L L. si'YLiFE'RA 0. Schmidt, 

L&imnm stylifera 0. Sckxiudt [1870]. 

Leumndra stylifera Haeclvel [1872]. 


Genus 38. ArxiiioOGiiAs Gray [1858]. 

Diagnosis. Sponge usually a. single person or a colony of sueli 
persons in which the compo.u<Bii.t individuals ai’e rejulily re- 
cognisable. CMtial system sylleibid or leuconoid. Skeleton 
of the chnmber layer more or less confused, but frecjueut]}* 
with vestiges of an articulate Udiar skeleton in the form of 
subgastral or other sagittal riuliates. Dermal skeleton of 
tangentially placed triradiates supplemented by colossal oxea 
placed longitudinally and iioii projecting from tlie so.rf:tc<3 
sufficiently to render it hispid. 

For illustrations of thi-s geiriis see von Lendeiifeld [1891], 
under Yosmaeria cortwata. 

The genus xvas orig'iaally proposed by Gray [1858] 

to receive a >spoiige from Hoiig-K^oxig, whose chief chai’acteristics, 
at any rate from, our p>omt of view, were tlie leuconoid cajial 
system and the colossal longitudinal oxea. of the dermal cortex, 
Binee then other species whieli combine these ciuiractei's ha,ve 
been described, and, although recent authors luive not seen lit to 
accept this genus, we feel that thwse species form a. very natural 
groiTp, and we consider tliat tlm characters distinguisliing it arcr 
sufficiently w'ell defined to rendeT it possible to sefpaiTite it froiu 
its nearest ally, Leucmulra. In fact, almost tlio only species tlmt 
presents any difficulty is HaeckeTs fenmndra erauihcMa a-nd i,ts 
va.rieties, in which the colossal oxea are not armnged longi- 
tudinally, but lie. scattered Cl u it e iiTegula.rly over tlie surface 
the sponge. This condition is sonmwhat interm e<lia;t;e between 
that of some Leucandras and thn.i of Aphroceras, and ’we prefer 
to place this species in the genus Leumndra. 

It may be advisable to state tha-t we do not consider AjLirocerm 
to have been derived from 7/<{e or a IJteTike form, but directly 
from'.an ancestival ZmwicZm. 

■ ■ "We" recognise ' the following' species, as belonging ■ to this., 
.genus,:—'."' 



CALCAREOUS SPONGES. 


777 


Section A. Without microxea. 

L A. ALCicoRNis (T/ray. Type species of the genus. 

Aphroceras ahiconiis Gray [1858]. 

Cyallmats actinia, Haeckel [187U],>Ze Haeckel [1872]. 
Ze/itcmidra (deicornis Haeckel [1872]. 

2. A, CATAPHRACTA IIueckeL 

Le/iwandra cataphracta Haeckel [187*21, 

3 . A. ELONGATA Scliuffiner, 

Leucandra dnngata Bchuffner [1877], 


Section B. With microxea. 


4. A. CjESimtosa Haeckel. 

Lencmulra ahicornis var. ccespitosa Haeckel [1872]. 


f>. A. CLiARENSis Siephmis. 

Leucandra cUaremis Stephens [1912], 

6. A. cortioata von Leiidenfeld. 

Vos/naeria corticata von Leiiclenfeld [1891]. 


Goiius 39. Leucettaga Haeckel [1872] (emend.). 

Hiagnom, Canal system leucoiioid. Skeleton almost entirely 
composed of a confused mass of triradiateSj wliicii are mostly 
iri’egiikii' ami which form the dermal cortical skeleton as 
well as the skeleton of tlie chamber layer. Gastral cavity 
traATn'sed by nnmerons eiidogastric septa, which possess a 
s|)ecial skeleton of their own in the form of minute radiates. 

For illustrations of this genus see Haeckel [1872]. 

Tliis genus is pi'oposed for tlie reception of Haeckel’s Leucetta 
pmndora var. loculifom, wliich is the only known species. It 
affords an oxainple aiaoiigst leuconoid Calcarea of that remarkable 
(levekvpnKsiit of endogastric septa which occurs also in certain 
Leiux)sol0nias (e. g. L. loilsoni) among the Homoccelidse, in 
LmmUnsa. among the LeiiealtkUe, and in Symndra among tli© 
Bycettidie. W (3 have, however, only considered it necessary to 
attxibut© generic importance to this character when it is combined, 
a,s in tlie present instance, with the presence of an endogastric 
skeleton. ' ' 

We have revived this name, which was applied by Haeckel to 
one of the subgenera of his Leucetta, for this genus. 

Tire only known species is ' 

L ' L. LOCULiFERA IjraecM., 

, ■ ' LeMcetta p<m(doT.a vzx. loculifera>.'^n.ocke\\%%T^'}.. : 
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Gemis 40. Paraleuctlla Bendy [1.892 B]. 

Diagnosis, Oarnil system leuconoid. Skeleton of tlie cliiniiber 
Inyer compjosed of confused tviv.*xdiates. Subderaial ciivities 
present, sii })porte<l l)y n,n inner nnd u.n outer Liver of qiuKlii" 
radintes, wliose fi.picnl ra.ys cross eacli otlier in opjiosite 
directions. Dermal cortex witli ttingentially placed tii- 
radiates, between wliicli lie large, lougitudinally placed oxea. 

For illustrations of this genus see Haeckel [1872]. 

Tins genus was proposed by Bendy [1892 B] to receive HaeckeFs 
Leucandra ciimmis^ but abandoned by liim in 1898 on the ground 
tlii'Vt it was not sufficiently distinct from Leiicilla, He also 
|)oiiited out tliat PolejaefF liad previously proposed the naine 
FericJmrax for the same sponge. Further consideration has, 
however, convinced us that the dermal (pmdriradiates of 
Lenmndra cucmnis are not really cornparalole to tlie snhdermal 
quadriradiates of Leucilla and other Amphoriseidje, being related 
solely to the cortex and not to tlie chamber layer at all. ’We 
tlierefore transfer the species to tlie family Grantiidaq witli w'hicli 
it ha,s much more in common than witli any oblier fa.inily of 
Calcarea. W^e knoxv nothing, liowever, of the position of tlie 
nucleus of the collared cells. Tlie first mentioned s]W‘cies of 
Periclmrax^ on the other hand, isP. carteri Poleja.efF [1883, p. 19J 
wdiich we have now shown to lielong to the Leiicascid-Leiicaltid 
line of descent. W^e cannot tlierefore associa.te Leuccuadfm 
mcimiis with either Leucilla or Perlcharax^ and it tlierefore 
appears to us that as it is clearly distinguislied from other 
Grantiidfe by the presence of subdermal cavities with a, special 
skeleton, it is necessary to revive the genus Paxalemilki, for its 
reception. Haeckel, it is ti’ue, placed his Leummira cucimiis in 
the siiligeniLS Le/ucogyimiP but Bowerbank*s name 

if revived at all, xvhich we think very undesirable, would 
have to be reserved for Leucandra, 


The only Ivnown species is : — 

1. P. cuciTMis Ilaeekeh 

c?irR?RuH3endy [1892 

Genus 41. Lamontia Kirk [1894]. 

Dmg7iosis, Sponge consisting of a single person with a specialised 
pore-zone below the terminal oseulum. Canal system 
leuconoid. Skeleton of the chamber layer consisting of small 
scattered oxea. Bermal cortex with ti*iradiates in addition 
to oxea,. Gastral quadriradiates present. 

For illustrations of this genus see Kirk [1894], 
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iiie only species of tliis curious genus is Kirk’s Lamontia mmi 
iroin New- -Zeoianxl, which perhaps forms a transition from the 
, genus Leumndra to tlie genus Lemyssa. 

1. L. 20NA Kirh, 

iMiimntia zona Kirk [1894]. 

Germs 42. Leugyssa Haeckel [1872] (emend.). 

Diagnosis. Canal system leiieonokl. Skeleton entirely composed 
of smootli oxea. 

For illustrations of this genus see Haeckel [1872]. 

We can only suppose that this genus, whicli has only been 
ol)serYe(l ])y Haeckel, owes its peculiar skeleton to the complete 
suppreKSsion of ancestral radiates. 

^.riie only known, species is : — 

1. L. SPONGiLiA liaechek 

L&ucyssd spongilh Haeckel [1872]. 


Genus 43. Trichoc4ypsia Carter [1871 B]. 

IJiaynosis. Canal sj^steni lenconoid. Skeleton entirely composed 
of spined oxea. 

For illustrations of this genns see Haeckel [1872]. 

In 1871 Garter proposed tlie genus Trkhogypsia for his species 
T, V'illosa, In 1872, in ‘‘ llieKalkschw'livmne,” Haeckel regarded 
tin’s species as a, variety of his Leiwijsm incrustam, the specific 
iiame mcrustmis Iiaving been given by him ivithout description in 
1870 uiidar the genus dycohpis. The diagnosis of Sycolepis also 
containe<l no reference to the essential peculiarities of the species 
in cjuestion, and Avas subsecpiently abandoned by its autlior. 

Tlie name Trichogypsia has therefore priority in our opinion 
over botli Sycolepis and Leucyssa, mkI we have retained it here 
for species which, like T. riUosa, har^e spined oxea, wdiile using 
litieckel’s name Leucyssa for tliose Avith smootli oxea,. 

We consider tliat Haeckel’s variety Uchenoides, \Ylmli is the 
first variety of his Leucyssa is specifically distinc^^ from 

Carter’s Trkhogypsia vUlosa, and as the name villosa has priority 
over incmstmis^ we confine tlie latter to the form termed by 
Haeckel var. Uchmoides* 

We recognise the following species of this genus ; — 

Xekcymc Gimtstois A^ar. KcAenoki/es Haecdvel [1872]. 
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2. T. YiLLOSA Garter. Type species of tlie genus, 

Trichoijyjisia- mUosa Garter [1871 B j. 

LeiwysBa imrusUtas var. mUosa Haeckel [1872]. 

It is whether HaeckeFs Gycohpkincra is really 

fk. syuonyiii of TricJurji/psia inllom or of T. iacruslans. 


Genus 44. Kuareiiaphib nov. 

Diagnosis. Canal system presumably leuconoid. Skeleton com - 
posed exclusively of perforated ‘‘needle-eye” spicules. 

For illustrations of this genus see Haeckel [1872]. 

We propose this name for HaeckeFs Leiicyssa- cretacea, which 
differs from all the other species included l)y Iiiin in tlie genus 
Leucyssa in the rema,rkal)le perforation of tlie ‘hieedle-eyo ” 
spicules. Spicules of practically identical form are fouud in trie 
genus Baerla, a.nd we must refer the reader to that genus for a 
discussion of their nature and origin, hi Baerkt tliey are .still 
associated witli triradiates and colossal quadriradiates. W' hether 
Kuarrhaphis is to be regarded as derived from a Baeria-like 
ancestor by the complete suppression of the radiate spicuhas, 
or whether tlie remarkable “needle-eye’’ s})ieules have ari.sen 
independently in the two cases, it is impos.silde to deciile. 

The only known species is : — 

1. K. CEETACEA Ilaeclcel. 

Leucyssa cretaeea. Haeckel [1872]. 


Genus 45, Eilhardia Polejaetf [1883]. 

Diagnosis. Sponge ealycifonn, with pores' on the inner and 
osciila on the outer surface of the cup, Oana! system leu- 
conoid, .Skeleton of the chamber, layer confiisecl, composed 
of triradiates of various sliapes a.nd sizes, siml of microxea. 
Cortex of in.ner surface with microxea 'and sagitt.j'il. triradijites,. 
cortex, of .the outer surface witlr large oxea and sagit'tal, 
triradiates. 

For illustrations of this genus, see Polejaeff [1883], 

■ The only known species of the genus is hoUjaelik BtUiardla^ 
schulzeG reiiiarka.ble sponge in many wa}^s, the di.stri™ 

bution of the pores and oscula being exactly tlie reverse of the 
usual condition in cup-sliaped sponges, and indicating that the 
sponge cannot he regarded as a single leuconoid person with 
expanded osculum, in the same way as the ealyciform Perichamxy 
.peziza. . 
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AJtliougli the genus Eilhardla -was almndoiied by Dendy 
[iyS9’i |]j, we now consider that it is fully entitled to recog- 
iiition. 

The only known s})ecies is ; — 

L E. SCHULZE! Poleja(df\ 

Iddha/nlia schulzei Polejaefi* [1883]. 


Family 9. AMPHOEISCTDiE Dendy [1892 B] (emend.). 

Jjtagnosis. Flagellate chambers ranging from elongated and 
radially arranged to small, spherical and irregularly scattered. 
With a. distinct dermal cortex supported by a skeleton of 
tnngentially placed radiates to wliicdi oxea may lie added. 
Some or all of the dermal radiates witli lai*ge apical rays, 
which project imvards through tlie chamber layer to a, greater 
or less extent, and form the principal part of its skeleton. 
Ko articulate tubar skeleton, but sometimes, in the leiiconoid 
forms, a confused skeleton of qviadriradiates in tlie cdiamber 
layei'. Nuclei of collared cells probaldy always apical. 

The most conspicuous feature of this family lies in tlie large 
dermal or sid)dermal quadriradiates with centripetally directed 
apical, rays. Such spicules may indeed be present in certain 
species of Leuccmdra, but in such cases they are always a.ssociated 
with a confused chamber- layer skeleton of scattered triradiates, 
wliicli is never the case in the Ampboriseid^e. If there be a 
confused cha!nber-la 3 ^er skeleton in this family it is found to be 
eoniposed of quadriradiates, whicli presumably have been derived 
from the sulxierinal and subgastral quadriradiates themselves by 
immigration. 

The evidence seems to indicate that Leucmidra and LeudUa^ 
Diougli difficult to separate in practice, o!ve their resembhaiice 
kirgeiy to convergence, and tliat each has been independently 
evolved from some syconoid ancestor, in the one case directly from 
some sucli form as Gnintia^ in tlie other through some such form 
as Amgdiorisc/m. 

In some Ajiiphoriscidfu large suhgastrai quadriradiates are 
preseidj, and in' others,, or .even in 'the same, subgastral sagittal 
triradiates (oir quadiira^^ resembling the sagittal radiates 
of tlH 3 fiwst joint of an: articulate tubar skeleton. Whether the 
centrifugally directed ray of the large subgastral quadriradiates 
is homologous 'with the basal -ray of the subgastral sagittal tri- 
radiates, or.. whether it is; ..an ■apical ray added to a tangential 
triradiate of the gastral cortex, is a question which w© cannot 
decide without further evidence. ■, 
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Genus 46. Amphorlsgus Haeckel [1870] (emeii(i). 

IJiagriosis, CaBiil system syconoid. Witlioiit any spe(,*i;il .voot- 
tiift of anchoring spicules. 

For illustrations of this genirs see Haeckel [1872] iiiuler 
■^Sj/caltis and and Polejaeff [1883]. 

We recognise the following species in this genus : — 


Section A. Without oxea. 

1. A. chrysalis 0. Schmidt. 

Ute chrysedis 0. Schmidt [1864]. Type species of tlie 
genus. 

Si/cilla chri/saMs Haeckel [1872]. 

2. A. CYATH'iscus llaechd. 

Amplioriscus ciiaikiscus Haeckel [1872J. 

Sy cilia cyathlsciis Haeckel [1872]. 

3. ,A. CYLiNDRLS llciechd. 

S'l/elUa cylmdrm Haeckel [1872], 

4. A. KilYPTORAPHIS Uflmi. 

A niphor mm kryptoraphis Urban [1908]. 

5. A. oviPAii'US IlaecM. 

Syccdtis otipara Haeckel [1872]. 

6. A. SEMONi Breitfim. 

AQiiphorisGiis semoni Breitfiiss [1896 0], 

7. A.TmTiPAnvB Ilaeckel 

SycaUh testijxcra Haeckel [1872]. 

8. A. UR,NA iixmkel 

Araphorlscm urna Haeckel [1870]. 

Sy cilia unm Haeckel [1872]. 


Section B, With microxea, but without large oxea.. 

9. ,A. .BUCOiOHli vmi Ehner. 

A mpk ori scm haccicMi v'orx Ebner [1887]. 

10. 'A. ELONGATiTS FoUjacff. 

Ampkorimm elongatiis Polejaeff [1883]. 

11. A. GREOORii mn Lendenfeld. 

Ehnerelki grego7'ii Yoii Ijmdmield 

1„2. A. ■ OBLATIIS A'oic. 

Row [1918 MS.]. 
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Genus 47. Jlmclcel [1872] (eiii end.). 

Diag'Bosis. Ca.iio.,! system syconoid, Wifcli a root-tiift of oxea and 
fiiichoriiig qinidriradiates. 

For ill iistra.t ions of this genus see Haeckel [1872]. 

Tins is a liiglily specialised genus of a single species, but lia,d it 
not already been proposed by Haeckel, we slioiild hardly have felt 
jiistilied in distinguishing a special genus on the characters. 
a.vailal>le. 


The only known species is : — 

1. S. SYNAPTA Haeckel. 

Sycidmis synapta Haeckel [1872]. 


Genus 48. Leucilla Haeckel 1872 (emend.). 

Diagnosis. Canal system sylleibid or leuconoid. Skeleton of the 
chainber layer typically composed of the centripetally and 
centrifiiga.liy directed a.pical rays of su]:)dermal and sub- 
gastral quadriradiates, bub snbgastral sagittal triradiates and 
confused cliamber-Iayer qnadriradiates may be present, while 
the subgastral quadriradiates may be absent. 

For illustrations of this genus see Haeckel [1872] and Dendy 
[1893 A]. 

Tim resemblance of this genus to some species of Leucandra 
has already l)een pointed out. It also resembles by convergence 
some species ol tlie genus lemcetta, but may be distinguished by 
the fa,ct that traces of syconoid ancestry are still to be met with 
in the skeleton (e, g,, the presence in some species of subgastral 
sagittal triradiates), while the triradiates are not of the cha- 
racterisiic regular type occiuTiiig in the Leucascidan The position 
of the nucleus of the collared cells, as determined in Leiidlla 
australmms and L. pnnceps, is, moreover, apical, instead of 
I'iasa.l as in the Leucasciche. 

We recognise the following species as belonging to this 

genus:-"- 

Section A. ‘Without oxea. 

\. Jm mnmiik Emckel Type species of the genus, 

Haeckel [1872]. 

2. L. AusmALiiOTis Carter. / , ' ' __ 

Lemowia johnstonu ^^^v. austraUensis Carter [1880-1886]., 

IjeuciUaausHaliensisT>endjQ.S92^~}. 
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3. L. CAPSULA JlaecM. 

LiposiauieUa capsula ILieckel [1870]. 
Lencilki' capsula Haeckel [1872]. 


Section 'll With large radially arranged oxea or 
trielioxea, but ^vit]lOl^t iiiicroxea. 

■4. L. ECHINUS IlaeckeL 

ZeAicddmls echinus Haeckel [1872]. 

.5. L. OXEODR,AGMIFEEA ItOlO, 

LeuciUa oxeodraginifera How [1913 MS.]. 

’6. L. PEINOEPS Row, 

Leu cilkc pr biceps Eow [1913 MS.]. 

7. L. PROTEUS Bendy, 

LeticiUa prot&ns Dendy [1913]. 

8. L. UTEii RoUjaef. 

LeuciUa itifer Polejaeff [1883]. 


Section C. AVitliout large oxea, but with niicroxea,. 


9, L. NUTTTNGi Urban. 


Rhahdodermella nuUingi Urban [1902]. 

10. L. SAOCHARATA ilf/gcM. 

Leucandra saccharata Haeckel [1872]. 


The following species apparently also belongs to this genus, but 
was very inadequately diagnosed : — 

11. L. LEUCONIDES Bidder, 

Bidder [1891]. 


Family 10. LELAPIID./E nov. 

Bkdytinm Kirkpatrick [ 1 9 1 1 A] . 

Diagnosis. Canal system presumably always leuconoid. Skeleton 
of the cliainber layer containing fi bres or bundles of modiiied 
sagittal triradiates placed side by side, but not ceHieiite<l 
together. Nuclei of collared cells (presumably always) 
apical. ■ 

This family appears to be a highly specialised offshoot from tlie 
leuconoid Graiitiidm. The presence in Lelapia of distinct sub- 
gastral sagittal triradiates and the apical position of the imeiei of 
the collared cells afford very strong evidence in support of this 
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view, a, lid necessitate, as we have already pointed out, its wide 
separation from tlie otlier sO'Called Phavetronid sponges. 

The presence of tnning-for'k spicules in cannot lie taken 

as indicating close atliiiity with the latter, for, as is well known, 
sncli spicules occur in Haeckers Lmmndra {Leiicortis) imlmuir 
and L. {LeucMid) wdiile they are replaced in Xehrra, the 

only other ivuown genus of Lelapiidte, by radiates in which the 
ora] rays liave lieeii practically suppressed. 


Genus 49. Lelapia Gray [1867], 

Diagnosis. Skeleton of the chamber layer composed of large 
scattered oxea and loose fibres of tuning-fork spicules. 
Dermal skeleton of tangential tiiradiates and microxea. 
Gastral skeleton of tangential tiiradiates and quadriradiates. 

For iilustrations of tins genus see Deiidy [1893 B]. 

Tliis genus was originally based by Gray on figures published 
liy Bovverbaiik of the ciuiracteristic tuning-fork spicules. Carter 
really hrst described the sponge, adopting Gray’s name, Lelapia 
(Ciisi/mlis^ for the species which he studied. There is, of course, 
no guarantee that Carter’s species is either generically or 
.s|>ecifically identical witli that which fuiiiished the spicules 
figi:ii‘ed l)y IBowerbank. There is some probability, liowever, from 
the localit 3 q ami f rom the fact that the spicules are stated by 
Bowerbank to have lieen /‘loosely fasciculated,” that the two 
species are really identical, and in any case the genus and species 
may conveniently be retained for the sponge described by Garter. 

The only known species is : — 

1. L. australis Gray. 

A new species of sponge ” Bowerbank [1858-1862]. 

Lelapia australis Gray [1867]. 

Lelapia mistraUs [1885-1886]. 

Lelapia mistralis J3endy [1 893 B]. 


Genus 50. Kebira Bo\v [1909]. 

Iliagnosw. Skeleton of the, chamber layer coxiiposed of hyge 
longitudinally arranged oxea, and of loose fibres of sagittal 
'.tiiradiates wl'iose pair-ed rays, are vestigial.. Dermal and 
gastral skeleton of tangential triradiates. 

For illustrations of this genus see Bow [1909]. 

The only Imown species is-:'-— ,, 

. I.7,K. mMommJlom. ■ , 

Ltehira titeoides^'BiOy? [1909]..-.^ , , 
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3. L. CAPSULA IJaeckel. 

Lipostormlla ccvpsula Haeckel [1870]. 
Leucilla cwpsula Haeckel [1872], 


Section B. Witli large radially arranged oxea or 
triclioxea, but witliout mieroxea. 

■4, L, ECHINUS HaeckeL 

Leiimlmis echmiis Haeckel [1872], 

■5. L. OXEODRAGMIFEEA JiOlV. 

Leucilla oxeodragmifera Row [1913 MS.]. 

’6. L, PEINCEPS liOtV, 

Leucilla pri7ice2)s Row [1913 MS.]. 

7. L, PROTEUS Bendy. 

Leucilla proteus Bendy [1913]. 

8. L, UTER FoUjaef. 

Leucilla uter Polejaefi’ [1883], 


Section C. Witliout large oxea, but with niicroxea. 


9. L. NUTTiNGi Urban. 

Bhabdodermella nuUingi Urban [1902]. 


10. L. SACCHARATA EaecJcel. 

Haeckel [1872]. 


The following species apparently also belongs to this genus, but 
was rery inadequately diagnosed : — 

IL L. LEUCONIDES 

Bidder [1891]. 


Family 10. LELAPIIIXH nor. 

Bicdyiinm Kirkpat/rick [1911 A,]. 

Blagmsis. Canal system presumably always leiiconoid. Skeleton 
of the chamber layer containing hbres or bundles of inodilied 
sagittal triradiates placed side by side, but not eeineiite<l 
together. Nuclei of collared cells (presumably always) 
apical . 

This family appears to be a highly specialised offshoot from tlie 
leiiconoid Grantiidae. The presence in Lelapia of distinct sub- 
gastral sagittal triradiates and the apical position of the nuclei of 
the collared cells afibi'd very strong evidence in Ksupport of this 
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view,, a, lid necessitate, a,s we li.'ive already pointed out, its wide 
sepfiratioii from tlie other so-called Pharetronid sponges. 

''.["'lie presence of timing-fork spicules in Ldapia be taken 

[IS indicating close affinity with the latter, for, a.s is well known, 
such spicules octiui* in Haockei’s Leucandra (Leueortis) pulvmar 
and L. {LeHcelta) pcmdora, while they are replaced in Kehira^ the 
only other Ivnowu genus of Lelapiidai, by radiates in wdiicli the 
oi‘aI 1 ‘ays Iiave been practically suppressed. 


Genus 49. Lelapia Gray [1867]. 

J)i((priosk. Skeleton of the chamber layer composed of large 
S(;attered oxea and loose fibres of tuning-fork spicules. 
'Dermal skeleton of tangential triradiates and inicroxea. 
(j jistral skeleton of tangential triradiates and quadrii'adiates. 

For iiliistrations of this genus see Dendy [1893 B]. 

Phis genus was originally based l;)y Gray on figures published 
!)y B()werbfink of tlie characteristic tuning-foi'k spicules. Cartel* 
regally fii'st described the sponge, adopting Gray's name, Lelapia 
mtstralis^ for the species wdiich he studied. There is, of course, 
no guarantee tliat Carter's species is eitlier generically or 
,s|)ecifically identical with that which furnished the spicules 
figui'ed l)y Boweiliank. There is some probability, however, from 
the locality, and from the fact that the spicules are stated by 
!k)werl)a;nk to have been ‘Goosely fasciculated,” that the two 
species are really identical, and in any case the genus and species 
may convenientiy be retained for the sponge described by Carter, 

The only known species is : — 

1. Ij. australis Grap . 

‘bd new species of spofiged’’ Bowerbank [1858-1862]. 

Ldapia australis Gray [1867]. 

Ldapia amtraUs Carter [1885-1886]. 

Ldapia australis Bendy [1893 B]. 


Genus 50. Ivebira Bow [1909]. 

Mufnosis, Bkeleton of the chamber layer composed of large 
* loiigitudimdly arranged oxea, and of loose fibres of sagittal 
tiiradiates whose paired rays -are yestigial Dermal and 
gastral skeleton of tangential triradiates. 

For illustratioiLS of this genus 

' The only ' laiown species is : — 

,L 'K. 
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GENKRA AND SPECIES '^INCEIPIRE SEDIS,” 

CJeiuisSl. Sycaltis Haeckel [1872] (emeiiil.). 

Diagnosis’^. Canal systeni 8yconoid(?). Skeleton of the cluunl)ei” 
ioyer confused. 

The sense in whicli we employ this genus is oljviously 
difterent from tlurt in whicli it was used l>y Haeckel, wlio based 
it upon the presence of triradiate and quadiiradiate spicules and 
the absence of oxea. Alost of the species assigned to it by him 
haA’e been relegated to other genera, but his description of the 
undermentioned species appears to indica.te tlmt it possesses 
characteristics separating it wideH from any syconoid sponge 
of normal structure, and therefore, altliough there seems to be 
some similarity between this sponge and Lmcascns^ we prefer 
to consider it as Incertce sedis^’ ratlier than to assign any 
definite position to it in our classification. It may be related to 
A 7iarmxiUa, 

The only known species is : — 

1. S. PERFORATA EaeckeL 

iSgcaUis pe^ifo'vata Haeckel [1872]. 

The following species are so inadequately known n.s to render 
all attempts to identify them inefiectual : — 

Vie viridis 0. Schmidt [1868]. 

Aledon harlata Dnchassaing and Michelotti [1864]. 

Medon imherhis Duchassaing and Michelotti [1864], 

The following species have been referred to witliout de- 
scription 

Grmitia siriatula Bowerbank MS., referred to by Bowerbanlc 
[1864-1882, vol i. p. 233]. 

Leiicogypsm algoaensis Bo'werbank MS., referred to l>y Bower- 
bank [1864-1882, vol. i. p. 166]. 

Ute pccpiUosimh 0. vSchmidt, referred to by Gra,y [1867]. 

(We have not been able to discover iuiy reference to a 
species of tliis name in any of Schmidt’s papers, a,nd think 
that Gray’s reference is probably a misprint for Uts 
capillosim 0. S.) 


LIST OP REJECTED GENERIC NAMES. 

The following list includes all the genei-ic names that have, so- 
far as we are aware, been applied to calcareous sponges, but whicli 
we have not made use of in this paper. Many of them have been 
used in various senses by different authors, and in such cases all 
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tliO iiisti'iiices wliicli are of systematic importance liave been 
r€-‘f erred to, tlioiigli tlie list of references is by no means com- 
plete. Under each genus the date and tN’-pe- species are given, in 
order to siniplify the work of cleterinining the true iiaiiies of 
genera in accordance with the laws of priority, should any of 
tliese names be revived for future use. We also give (in brackets) 
the iiaiiie under wliich the type species will be found in the present 
paper. 

Algvoncellum Qmy et Gaimard [1833]. 

Type species, as regards calcareous sponges, J. gelaiimsiim 
de Blaiiiville, {^Sycon gelatinosum), 

Tlie Alcyomellimi originally proposed by Quoy and 
Guimard for certain bexantinellid sponges, but was subsecpiently 
used by de Blaiiiville [1834-1837] to include 
gclatdnos'wnh. Gray [1867] has also used the name for a genus of 
calcareous sponges, ruid with the same type species. The name is 
now rega.rded a,s a synonym of both Eu^lectella and Sycon, 

Jlaeckel [1 870]. 

Type sjiecies .i. viridls 0 Schmidt. 

Schmidts Ute Tiridis is absolutely unrecognisable, even 
goiierically. 

A^iPitoiriTLA 

Type species A. soUda 0. Schmidt, {=iLBiicandm solklci). 
Aetynas Haeckel [1870]. 

d.[ype species A, eowpressus Fabricius, {^Graiitia compressa). 
Artynella Haeckel [1870]. 

Type species A. comyressa Fabricius, {=GranfAa compressa), 
.Artyn'ES Gray [1867]. 

dApe species A> compressa Fabricius, {^^Grmiiiaeoiiipressa). 
..Aetynium Haeckel [1870]. 

Type ^speeies A ^coin/rressimi Fabiiciiis, (=:Gr(miia compressa), 

AltTYNOriJ YLLlJM [1870], 

Ty|>c species A. compressuai Fabricius, {^=zGra7iti(i com^rressci)* 

A,S(JAi:/ris Haeckel [1872], 

Tjjie species A, cmiariensis Alielilucho-Maclay, (=Xeuco- 
HoUniamncmensis), . , 

AbCANBEA 

Xype species A, Haeckel, {=:Leiicosolenia eordata). 

The name A«ca»ArE has been’ used in almost exactly Haeckel’s 
seme, by sevemk subsequent writers, ■ notably von Lendenfeld, 
Breitfuss, Arnesen, and various systematists^ wlio have 'followed 

: ■ pRoc. 2o(m;,Soc.— 1 . ■ 
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the niodificfvtioii of Haeckehs origina-1 syftteiii profiosefl Ivy voii 
Leiirleiifeld in 1891. The name ha.s also been used l>y IVIiric’liiii 
[’1896, 1900, &;c.] in an eivtirely different sense for a, genus wlios^'* 
t^yve, aiiii only, species wa.s A, falcata^ placed Ivy ns in tise geinis 
Leiicmolenia. In the latter sense it is the equivalent of von ijcin 
den f eld ’s Homan dr a . 

Ascetta llcmhel [1872], 

Type species A. Haeckel, (= Leihcosolsnia 

2 }rimordiaIis). 

As employed by Haeckel, tbis genus includes only species 
whose whole skeleton is composed of triradiates ; von Lendenfeld, 
however, has used it [1891] to include all those a scon sponges 
which do not possess oxea. 

Ascilla Haeckel [1872]. 

Type species A, gracilis Haeckel, {^Leiicosolenia gracilis). 
Ascometra Haeckel [1872]. 

Type species A. primordicde Haeckel, (= Leiicosohmnx 
primordmlis). 

The name Ascometra was used by Haeckel, in the ‘dutiliciai 
system given at the end of his ‘ hlonographie,' to rephice the 
name Thecometra used for exactly the same group in his earlier 
‘ Prodromiis,’ and for no apparent reason save noirieiiclatorifd 
symmetiy. He gave his new genus, how^ever, a. different type 
species. 

Ascortis Haeckel [1872]. 

Type species A. horrlda Haeckel, (^Leticosolenia horrida). 
Asculmis [1872]. 

Type species A, arniata Haeckel, {==Zeucosole7im arnmta)* 
Ascuris Haeckel [1872]. 

Type species A. arrecifte Haeckel, (= a variety of Leucoso- 
lenia cariariensis), 

Asteosclera Lister [1900]. 

Type species A . willeyana Lister. 

Although originally described as a meralver of the Calcarea, tins 
sponge is now known to be an aberrant member of tlie .Noin 
calcarea {vide Kirkpatrick [1912]). 

Auloplegma Haeckel [1870]. 

Type species A, locidosimi Haeckel,’ {=Leiicosolenia loculosa). 
Auloehiza Haeckel [1870]* 

Type species A. intestmalis Haeckel, (= Leucosoknm 
lamarckii). 
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Calcispongia de Blainmlle [1834-1837]. 

Type species G , con^yressa Fabricius, {—Grantia coiii-pressa), 
44iis genus was proposed by de Blaiiiville in exactly the sariie 
sense as Fleming’s Grantia [1828]. Since the latter genus takes 
priority, (Jalcispongia becomes merely a synonym of it. 

Clathmna 6hY6y[1867], 

Type species 0, dathrus 0. Schmidt, (= Leucosolenia 
daihrus). 

This genus ha.s been employed by Minchin [1896, 1900] as the 
genus of one of his families of homocoel sponges. We have 
already (p. 718) given our reasons at length for not accepting his 
conclusions. 

Clystolynthus Haeckel [1870]. 

Type species (7. i^^sicida Haeckel, {^Leucosolenia vesicida), 

C(EXOSTOMELLA Haeckel [1870]. 

Type species C. caminns Haeckel, {=^Leucandm caminus), 

CacNosTOMiuM Haeckel [1872]. 

■ Type species C, cramhessa JIa.ecke\,(=Lei(mjidra cramhessa), 
OcENOSTOMUs Haeckel [1872]. 

Type species C, p'miigeyrms Haeckel, {=Leu€etta prim igeniap 
Cyathlsous Haeckel [1870]. 

Type species C. actinia Haeckel, {=^A'p]irroceras alcicorms). 

Deematreton Jenkm [1908 B]. 

Type species i). chartaceum Jenkin, {^Grantia chartacea). 
This genus was proposed hy Jenkin for certain species of the 
fainily Grantiid*, which j^ossess ‘•GinkecH’ chambers. We do not 
consider that this character is of generic rank, and we h a, Te there- 
fore included both these species in the genus Grantia. 

Djeddea Michlucho-'Maclay MS. {fide Haeckel [1872]). 

Type species D.violacea Michlucho-Maclay MS. ^ fide Haeckel 
[1872], {::=:^GTantessa stauridea). 

Tlie generic name Djeddm is quoted by Ha-eckel in the 
synonyiny list attached to his Sycetta stauridea, Tliis seems] to 
1)6 the only authority for the name. 

Dunstervillia Bowerhanh [1845], 

Type species T). elegans Bowerbank, {=Sy€on elegans). 
Bowerbank^s genus .was adopted' by Haeckel as one of the, 
genera of his “ artificial system, but no other author seems to 
have made use' of. it save Gi'ay. ■ It is now considered to be merely 
a synonym of Sycon. 
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DysSYCARiUM Haeckel [1872]. 

Type species D. egedii 0. Schmidt, {^zLemandra egedli)» 

In proposing this genus Haeckel states that it i,s equivalent to 
O. Bchmicltts Sycdnula. Botli these are coiisidei'ed by us to be 
synonyms of Leibcmulra^ but the question is discussed in more 
detail under Sycmula, 

Dyssyconella Haeckel [1870], 

Type species 1). y)umila Bowerbank, 

Dyssyco'M Haeckel [1870]. 

Type species D.fistulosum Johnston, LeucandTa Jistalosa), 

Dyssycus Haeckel [1872]. 

Type species D. primigenius Haeckel, ( = Leiiceita 
A genus of the artificial system, identical witli Hyssijctun of 
the ‘ Prodromus ^ of 1870. There does not seem to be {in}u*ea,soii 
for the change of spelling, but such changes, and sometimes more 
radical ones, were made by Haeckel in several cases in las later 
w’ork. 

Ebnerella wn Lendemfeld [1891]. 

Type species E, huccichii von Ebner, (= jbnplioriscus 
huccichii). 

Guancha Micldiicho-Maclay [1868]. 

Type species G. hlanca Michlucho-Maclay, {=:Leiicosokma 
hkmca), 

Heteropegma Polejaef [1B83]. 

Type species H nodas-gordii Polejaef', {=LemaMis clatkrm). 
As we have sbown wdien discussing LeucaUis^ PolejaefF’s name 
is merely a synonym of the latter, 

Homaxdra von Lendenfekl [1891], 

Type species JL falcata von Lendenfeld, (= Leucosolemm 
falcated). 

This genus is the equivalent of Ascandra in Mincliiirs semse 
[1896,1900, &c.], but must not he confused with Ascaadm in 
the original sense of Haeckel. The latter genus was used l)y 
von Lendenfeld in almost exactly Haeckels sense, so tliat, Auce 
lie considered A. fidcata to be worthy of generic separation, a 
iieiv name became necessary. At a later date Mincliin revised 
the classification of the homocoel sponges, and relegated tlie 
name Asca7idra to A. falcata^ so that the name Ilornmidra. 
was rendered imnecessaiy,' (Bee, for details, Mincliin [1896, 
'1897].)' We have 'given above '(p. 720) our reasons for considering 
the separation of L. falcata from 'the genus Leimsohnia to' be 
inadvisable. 
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Homobeiima mn Lendenfeld [1885 A], 

Type species II. sj/candra you Lendenfeld, (^Sijcon si/candra). 
Tliis genus was proposed for a somewhat aberrant ^Sj/con, and 
was liiatle l)yits author the only genus of a new family of Ascoiies, 
the lloiuoderniidie. The question has been dealt with to some 
extent a,bove (p. 716), and is fully investigated in R.ow’-’s report 
on the Calcarea of the Hamburg South-'Westerii Australian. 
Expedition of 1905 (see Eow [1913^ MS.]). 

Hometta von Lendenfeld [1891], 

A genus proposed by von Lendenfeld on hypothetical characters, 
and without any species. 

Hypodigtyon Jenhin [1908 B], 

Type species II. longstafi J enkin, {=Si/con longstaffi). 

This genus was erected by Jenhin for the above species, and 
placed Ijy liiro in his supposed family Ohiphorida), on account of 
the presence of chiactines, being separated from Stre 2 ytoconv.$ on 
account of the ‘^inking’’ of the chambers. Neither of these 
chanicters is considered by us as of generic value. 

Hypograntia Garter [1885-1886]. 

Type species IL infrequens Carter, {=:^Grantiopsis infrequens). 
This genus wxas proposed by Carter for several species of diverse 
nature, ami the diagnosis w'as extremely unsatisfactory. Further, 
the first (h e. type) species was said by its author to be ‘‘incertse 
sedis.’- tinder these circumstances we ‘do not feel that we can 
allocate tlie name to any of our genera. 

Leuckartea Micldmcho-Maclay Haeckel [1872], 

Type species A. natalemis Michlucho-Maclay MS., fide 
Haeckel [1872], rarmsimi). 

The only wn.rranty for this name seems to be that it is included 
in the synonymy list attached to HaeckeFs Bycandra rcmosa as a 
M'S. name of Michlucho-Maclay’s, 

Leucogypsia Ihnmrhanh [1864'”1882]. 

Type species L. Bowerbank, [^^Leuccmdra gossei). 

One of tlie four genera of Calcareous sponges proposed by 
Bowerljank in his ^ Monograph of British Spongesd It is now 
usiialiy considered to be a synonym of Lemandra^ and although 
perha,ps it has right of priority over the latter, yet we feel tliat 
tlie name Zeucmidra is so well known that it should be preserved. 

Leucom'etka ifh^cW.[1872].' 

■ Type species A. q} 7 dni%genia Haeckel, {^Lemetta prwiigeiiia). 
Leugonia Grant [1841]. 

'A 'genus 'proposed by. Grant .and ^ used by many s'ubseqiient, 
authors .very ' nearly hi .the' ''sense in ' which we ; use '. Lemmidrm, 
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{e. g. Garter, Poleja.eff, Urban, etc.), but as sliewii bj Yosiiuier 
[1887] and Bendy [1893 A], the name is not valid, as it had been 
previously applied to a genus of Mollusca. 

Leucopsis imi Lendenfeld [1885 B]* 

Type species L, ■pedtmculaia von Lendenfeld, {=:Leuc0solema 
peclimculata). 

This species was supposed by von Lendenfeld to l)e a transition 
form between Haeckel’s Ascones and Leiicones, but it seems to 
us that the structure described is far* more probably that of a 
Cla,thrinoid Leucosolenia provided with a stalk. 

Leitcoetis Haeckel [1872], 

Type species L. puhinm' Haeckel, { = Leuca ndra pidvinar). 

Leuculmis Haeckel [1872]. 

Type species A* echinus Haeckel, {= Lev cilia eckinm), 

Lipostomella Haeckel [1870], 

Type species L. clausa Haeckel, {=Ijeucett(i prM 

Medon Duchassaing et 2 [icheloUi [1864]. 

Type species 21. haj'hata Duchassaing et Mielielotti i^incertm 
sedis). 

A genus comprising two species, both of wliicli are quite im*- 
recognisable, and may even not be calcareous sponges. 

Merlia Kirkpatrick [1908]. 

Type species if. norma7ii Kirkpa.trick. 

This sponge was originally described as a member of tlie family 
Pharetronida^, but recently Kirkpatrick has shown that its true 
place is among the Kou-ealearea. 

Mlea J/zc/f 

Type species if, dohrnii Michlucho-Maclay Haeckel 

[ 1 8 7 2] , ( = LeMcandra pidimiar) . 

The only authority for this name seems to l)e Haeckel, who 
published several MS.' names in the synonymy lists attaclied to 
various species in his Monograph. 

Mobiusis'Pongia Dmican [1 880]. 

Type species 21. parasitica Duncan. 

An organism originally described as a parasitic eal(;areous 
sponge, but ih seems very doubtful wliether it belongs to tlie 
sponges at all. We certainly do not feel inclined to recognise it, 
without further evidence, as a member of the Oalcarea. 

Habdga 0 . Sohnklt [1862]. 

Type species N. reticukm 0. Schmidt, (= Zeucosok^vm 
7 *etictdum). 

Minchin [1896] has shown that this name ^vas previously 
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•iLsed for fi, genus of xVsteroidea, and is therefore permanently 
nirivaila.bie, 

.NARBO^rA Haeckel [1872]. 

d.ype species A\ nitida Haeclcel, {=:Leiicosolenia nitida). 
Nardopsis Haeckel [1870]. 

Type species y^'acilis Ha,eckelj {—^Leiicosolenia gracilis). 
Nardoimjs Haeckel [1872]. 

Tyj)e species H, jw^nordkilis Haeckel, {^Leucosolenia pri- 
iiiordialts), 

Olyntiiblla Haeckel [1872]. 

Type species O.coriacea Montagu, Letwosolenicv coriaceai), 
OLyNTHiuM Haeckel [1870]. 

Type species 0. nitidtim Haeckel, (^=zLeucosolenia nitida). 
Olyntiius Haeckel [1870]. 

Type species 0. simplex Haeckel, (= Leiwosolenia pri- 

This name, as an actual generic name, is considered by us to he 
merely a sjaioiiym of Leiicosolenia, but we may point out that its 
author proposed it for what he considered to be tlie most primitiye 
adult sponge known, and, although we now believe that he 
probably erred in considering specimens of this form to be adult, 
yet the name is still retained for a hypothetical genus of an- 
cestral Oalcarea, and for an early stage in the ontogeny of the 
individual. Even should adult O^^?i!i/i 266 *-forins occur, howeveiy 
we do not consider that they would be generically separable 
from Leiccosole'iiia, 

PoLEJKA iwh Lendenfelcl [1891]. 

Type species P. Polejaeff, {=zLeiicilla uler). 

One of tlie genera based by von Lendenfekl on the presence of 
a sylleil>id canal system, a character which we do not consider of 
geiieriC' importance, 

PiiosyoTjM [1870]. 

Type species F. simpUcissimum Haeckel, (= Lencosolenia 
priniordiaUs). 

EHABBOJmMELIA [1902], - 

Type species IL nuUingi Urban, {^Leacilla jinttingi). 

Type species S. coroMtO/ Ellis and Bolander, (= Sycon 
' coromtum). 

. '' The gmm^ Scyplm actually has 'priority over Risso's Sycon^ but 
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tlie latter Im^s so long been in general use that it seems 
to retain it. M.(,>reover, tbe ea.rlier naine was [>ro|>ose<l ]'»y a 
botanist for orga.nisins wbieli be regarded a.s pla.iits, [iml tin:*' 
generic dia.gnosis was iiopelesslj erroneous ami inislemii;ng. 


SoLEiNiniiTM Ilasckel [1872], 

Type species S. niiiditin. Ha,eckeb { ^iMcosohnm iiUixla). 
SoLENisciTS Ilaechel [1870], 

Type species -'St locidosiis Haeckel, {^Memosrdenia' lomdma). 
Bolenula Haechel [1872], 

Type species S. coriacea Montagu, [^LmicosoUnia corkicsn). 

Sphenophorina Bnitfuss [1898 B], 

Type species S. singidaris Breitfuss, (j==^Grantia ? singii'hrls),. 
This name wn.s originally proposed fora sponge sliowing certain 
apparently great peculiarities in its skeletal structure and in 
the form of its spicules. Possibly, if fclie struct nre des(!ril)ed 
really represents that of the sponge, it merits a distinct genus, 
but the fact that only a fragment was found, and tliat tliat frag- 
ment had been preserved in spirit for no less than 33 years before 
it was examined by Breitfiiss, led us to doubt wlietlier there iiaci 
not been some corrosion of the spicules during that time, ddiis 
opinion was supported by an examination of type slides which one 
of us (Eow) was able to make when in Berlin recently., for the 
appearance of the specimens is just what might be produced by 
the very slow eating away of the terminal portions of the spicule- 
rays by very dilute acid. Under these cii’cum stances we feel that 
the genus had better be abandoned for the present, at any rate 
until further material of the species assigned to it has been ob- 
tained, and 'we have accordingly placed the only described species 
provisionally in tlio genus Grantm, 

B-PHEKOPHorus Breitfiiss [1898 B], 

Type species S, singidaris Breitfuss, {^Grantia ? swgidxiris), 
An earlier name for tlie previous genus, ri.Ijiuidoned 1.))^ its 
author as being preoccupied. 

Spongia Limueus [1758-1759]. 

The name under wdiich the earlier Ivoowti species of CVilcjire(>iis 
sponges were, in common with non-calcareous forms, (Ieseiilie(l, 
but now entirely abandoned. 

' Btreptocox'US Jenhin [1908 B]. 

Type species S. cmstmlis Jeiikin, {:==:S\jcon mMnde), 

One of the genera of Jenkins family Chiphorida^, which has 
been abandoned by us for reasons. given above. 
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Bycantiia von Lendenfeld [1891]. 

lYpe species B'. tenellcc von Lendenfeld, {^Sycon teiiellum). 
This geiiiTS was retained Ipy IJendy [1892 B], but altliougii the 
s[)ecies placed in it by von Lendenfeld is certainly aberrant, we 
agree witii Jeid'dn [1908 B] that it does not meiit generic 
recognition. 

Byoahium Haeckel [1870], 

Type species 8. ampttUa Haeckel, (^Sycofi ampulla). 
Sycidium Haechel [1870]. 

Type species 8, gelatinosimi de Blainville, [=8ycon gelati- 
^hosivin). 

Bycilla Haeckel [1872]. 

Type species 8'. Haeckel, cyathisciis)^. 

Byoinula 0. 8clwiidt [1808]. 

Type species 8, aspera 0. Schmidt, [^Leiicandra aspera). 
This iiaiiiiejStrictlyspeaking, may have priority over Leucmulra^ 
but it was only mentioned casually by Schmidt, witiiout diagnosis, 
altliougii he indicated 8. aspera as type of tiie genus, and it has 
never been accepted, except by Haeckel for one of his ‘‘ artificial ” 
genera, ■whereas Leucandra has come into fairly general use. 
And further, if the name Leucandra were changed, it apparently 
should he changed to Leucogypsla rather than to Sycinula. 

Bycooystis [1870]. 

Type species S. oviformis Jliieokel, (=/%co?a ciliaUm), 

Bycwendiujm iJaecW [1870]. 

Type species 8. rammum Haeckel, {^Sycon ramosim). 

Sycolbpis [1870]. 

Type species 8. iiicrustans Haeckel, (= either Trichogypjsia 
mcrmtans or T. mllosa). 

Sycombtka Haeckel [1870]. 

Tyjie species 8. Fabricius, {=:^GTantiaconipressa). 

Syconella 0 Schmidt [IB68]. 

Type species 8, (jumlrangulata 0. Schmidt, (=s Syeon cpmd- 
rangulatimi). 

Syciophyllum Haeckel [1870]. 

Type species 8, lohatum Haeckel, ( = Grantia lohata). 

Sycoebhim Haeckel [1B70]. 

Type species S. coriacea Montagu, Leucosolema^ coriaceal). 
Sycoetis [1872]. 

'■ Type species hS'* Imvigaia Haeckel, {=rz Grantia Icevigata). , 



796 


PROP. A. DENBY A?sB MR. R. W. H. ROW ON 


Sycoetusa. Haeckel [1872]. 

Type species S. ImvigaUi Haeckel, {=Grantia kevigata). 

One of tlie snljgenera into wliicli Haeckel divided his genus 
Hjeoriis, raised by von Lendenfeld [1891] to generic rank. 

SxcoTHAMNus Hcieckel [1870], 

Type species frifMcosits Haeckel, [== ZedtceMa primigenia), 
8ycum Haeckel [1870]. 

Type species S, ciliatum Fabriciiis, (=Sycon ciliatum). 

A inodification of Risso’s generic name Sycon for wliicli there 
does not seem to have been any adequate reason. 

Sycurus Haeckel [1872]. 

Type species 8. prlmitivus Haeckel, (=:SyeeUa primitiva), 
Tarroma Haeckel [1870], 

Type species T. canariense Miclilucho-Maclay, {:=^Leuco- 
solenia canariensis). 

Tarhopsis Haeckel [1872]. 

Type species T. coriacea Montagu, {=:Leucosolenki< coriacea), 
Tarres Haeckel [1870]. 

Type species 1\ densus Haeckel, (g^^Leucosolmia densa). 

Teichoxella Carter [1878]. 

Type species T. p)roUfera Carter, {■=^Leiicetta prolifera), 

A genus proposed by Carter for two species, whose slight 
similarity of external form misled him into thus associiiting them. 
One of these 1ms now been placed by us in the genus Lemetta, 
tlie other is the type of our genus Teiekonopsis. Foi* a criticism 
of tlie genus IVichonella and its species see l)endy [1891 B]. 

Tenthrenobes Jenkm [1908 B]. 

Type species T. antarcticus Jenkin, (==%cor antarcticuin). 
For a discussion of this genus and its species see under k'ycon 
(p. 744). 

Thecometra Haeckel [1870]. 

Type species T, loculosa Haeckel, {^Leiicosolmia locidosa), 
Utella Hendij [1892 B]. 

Type species Th Haeckel, {■^^Sycodorus Jiystrix), 

We liave found it necessary to substitute Haeckers name 
Sycodorus for the above. 

VosMAERiA row [1885 Bj. 

'Type species K gracilis von Lendenfeld, ( =^GrariMa gracilis). 
One of the genera based by von Lendenfeld on the presence of 
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■a ‘‘ sylleibid canal S 3 ^stem, a character wliicli we do not consider 
to be of geneiic importance. 

Wagnerella Alerejkoicshi [1878] ■ 

Type species IF. borealis Merejkowski. 

An orgaiiism originally described as a calcareous sponge, but 
sliewii l:)y Atayer [1879] to be a Heliozoaii. 

In addition to the above, an enormous iiiiinber of siibgeneric 
names, both “artificial” and “natural,” were proposed by 
Haeckel in liis two works on the group, but the list is sufficiently 
swollen out with discarded generic names, ^Yithol^t including 
subgeneric ones also. 


PHYLOGENY OP THE CALCAREA. 

Our views as to the phylogeny of the Calcarea, elaborated in 
tlie foregoing pages, may no^v be summarised as follows, and 
illustrated by the accompanying phylogenetic tree. This tree 
differs in certain important respects from that published by one 
of us twenty years ago [Bendy, 1893 A], which is only to be 
expected when we consider the great advances made in our 
knowledge of the group in the interval. All the families of the 
earlier scheme, and the general ideas of their relationships to 
one another in the main lines of descent, are, however, retained 
with but little alteration, but we recognise now four additional 
families of recent Calcarea, the Leucaitida^ the Alinchinellidfe, 
tlie Murrayonicke and the Lelapiida?, while several genera have 
had to be transferred from one family to another. 

One of the most important advances in the classification of 
the group wws made hj Alinehin [1896], in his demonstration 
that even among the homoccel sponges two t 3 -pes of collared cells 
are met with, with apical and basal nuclei respectively ; a 
suggestion which was followed np Bidder [1898], who, it rvill 
];>e remembei’ed, proposed to divide, not onl}^ the Calcarea, but 
the whole of the sponges into Basinucleata and Apixucleata 
aceordingl}', or, confining the suggestion to the Calcarea, to 
divide these into Calcaroxea with apical, and Calcixea with 
l}asal, nuclei. 

YFe think it quite like\y that the latter of these two suggestions 
wfill ultimatel}" prove to be thoroughl}^ sound. With regard to 
the former, however, "vve consider it highi}" probable that several 
distinct types of collared cells xvill be shewn to exist in the non- 
calcareous sponges, though as yet we have very little information 
■on this point. 

Con tinning the observations of Mincbin, we find that in the 
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geiixis Leiicosohma^ Avliich admittedly stands at tlie bottom of' 
the line of evolution of tlie Galcarea, both types of collared cells 
exist, but apparently not side by side in tlie same species ; and 
we find fiirtlierj tliat the two principal lines of descent, wliicli 


Text-fig. lod. 
"PHARETRONESV 
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appear, on quite other grounds, to have sprung from the homocxBl 
sponges,,, .are .characterised,, 'respectively , by the two, types of' 
collared cells* It is interesting to note that these two main lines 
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■of descent were clearly indicated twenty years ago, as represented 
by tile LeucascidaB and Sycettidse respectively. 

It must, of course, be remembered that the real difference 
between the two types of collared cells concerns, a..s has 

shewn 1 1909J, the relation of the tiagellum, with its basal granule, 
to the nucleus. This relation has, of course, only been deter- 
mined in a very few cases. In Leucosolenia coriacea, for example, 
the basal granule is situated at the apex of the ceil and the 
nucleus at the base, while in L. complicatci the flagellum appears 
to spring from the nucleus itself, which is apically situated. 
There can be no doubt that the actual position of the nucleus 
itself in tlie collared cell may vary temporarily under certain con- 
<litions, but in good spirit -preserved mateiial it appears always 
to settle down into a. characteristic position, wdiieh is eitlier 
basal or apical, and which may be determined without resort to 
special methods of cyfcologicai investigation. We do not wish 
to lay undue stress upon this character at present, and we 
sliould not venture to use it 'were it nob associated with other 
distinctive features, but -we have been surprised, in view of our 
former opinion as to the systematic value of such a character, to 
find how constant the position of the nucleus is in the two lines 
of descent indicated. This Avill be sufficiently evident from 
reference to the table given in the Introduction. 

We ha.ve in vain attempted to split up the unwieldy genus 
ZeucosolfAiia into smaller groups. The utmost we have been 
aide to do lias been to isolate from the main body of species three 
well-mai'ked types, Ascr/mi, Ascute and Denchja, We do not 
consider that Minchin’s jmoposai to divide the homoccel sponges 
into two families, Lencosoleniidm and Clathrinidm, is at ail 
practicable in the present state of our knowledge, and if it be 
true, a-s he himself has pointed out [1909], following Goldschmidt, 
tlia t tlie two types of relation of dagellum to collared cell may 
occur in the sa-me genus of Protozoa {Mmtigina)^ we see no reason 
for supposing that both may not occur in the genus Leiwosolenm. 
According to our view, this is a large and heterogeneous group 
of primitive forms all closely related to one another and merging 
into one another to a lai'ge extent, from which the two lines of 
descent referred to Iiawe led the way to the evolution of the 
higher Calcar ea. 

We will take the Dendya^ or Leucaacid-Lmicaltid, line first, 
ill which tlie nucleus of the collared cells is basal. The starting 
point of this, line seems to have, been from some form closely 
related to J)endy a. The radiate .niTaugement,, of the colony in 
this genus formerly misled Dendy [1893 A] into regarding it as 
on the line of evolution of the Sycettklfe, but there are seveml 
strong arguments against tliis view. ..The radiate 'arrangement 
a,ppears to be but a modification of a reticulate “ Olathrinid 
character, and actual open, „ anastomoses may occur between, the 
radial tubes, which, in spite of what, lias' been said by more.' than. 
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one aiitlioiv appears rarely if e\^er to be the ca,se in true Bycettiibe 
or tlieir descendants. To tliis must be jidded tbe primitive type 
of skeleton, coiiiposed exclusively of equiangular ra,diates, wbicli 
do not exliilut tlie characteristic aiTangeinent met witli in the 
syconoid sponges, with theii* differentiated gastral cortex and 
articulate tiiljar skeleton. In this coiinection we may especially 
note tlie absence of subgastral sagittal triracliates (or quadri- 
radiates), which form such a constant feature of the Sycettidte 
and their derivatives. 

The Dendjja line seems to have given off two branches, I'epre- 
sented by tlie Leucascuhe and Leucaltidce respectively. Tlie Leiieas- 
cidie are undoubted!}" the more primitive of the two. The geniis 
Leitcaseus itself, indeed, might very easily be iiiistalveii for a 
homoccel sponge were it not for the presence of a distinct and 
independent pore-bearing dermal membrane; it retains tlie 
elongated, liranclied, and more or less radially arranged flagella, te 
chambers of its Dendi/a-Mke ancestors. Witiiiii tlie faiuily evolu- 
tion has led to the development of a. more higlily diffei*eiitia,ted 
dermal cortex in Leucetia and Fericharax, accompanied hy gi’eat 
reduction in the size of the liagellate chambers arid complication 
of the inhalant and exhalant canal systems. In tins wa}- 
has arisen tha,t reinarkalile convergence 1;)etween Le-ucetta a,nd 
Fericharax on the one hand, ami the leuconoid Graiifiiihe on t'.he 
other, which has for so long prevented the appreeiatioii of tlie 
fundamental distinction which really exists between these forms, 
Tlie remaining genus in tlie family, Zeucomalthe, is a. highly 
specialised and aberrant type, which is , only inelialed here 
provisionally, until we know more of its minute anatomy and 
histology. 

In the Leiicaltidte the distinctive peculiarity lias lieen tlie 
enormous development of the dermal cortex with its s|)ecial 
skeleton, a-iid tlie accompanying reduction of tlie slsudeton of 
the charnlier layer to a more or less vestigial conditioii, or even 
its complete disappearance. In this family, agaiii, a,s regards 
canal s}'stem, we meet with tlie customary transition from flu* 
long clianiheus and radial arrangement of tlie more |a‘iinitiv(‘ 
forms {Lemaltis) to the spherical chambers a, ml seattei'ed 
arrangement of tlie liighest [LencetMisa), 

To tids line of de.scent must also be relegated two out of tlie 
three surviving families of Pharetroiies,'^ namely, tbe Miiiclii ' 
neliiche and the Murray onkUe. We found tiris c()i;icli;isiou ii[)ori 
the basal position of the nucleus in the colla.red cells in 
Minckiriella and Mtirfayona; but it must lie borne in mind that 
as regards their general organisation also tlie ineoiliers of tliese 
two families differ very widely from Lela/iiia and Kebira^^ tlie 
only representatives of the Lelapiidie, the third siirviving family 
of “ Pharetrones.” ' 

■■/ We are therefore compelled .to 'regard the so-called family 
Pharetroiiidae''as, of diphyletic origin, and, the resemblance, suclr 
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fis^ it is, between the Lelapiidfe on the one hand, and the 
M.inchinellida3 and Murrayonida^ on the other, as due to 
convergence. 

As to how many of the vast group of extinct Pliaretroiiid ” 
sponges should be associated with the Miiichiiiellidte and 
]\l.iirrayoni(:l!.e, and how many with the Leiapiidje, is a question 
which we cannot attempt to decide, but we think there is evidence 
to shew that the p*eat majority loelong to the basiniicleate group, 
though this opinion, of course", rests only on skeletal characters. 
It seems highly probable that in past times the Demhja line of 
descent led to the evolution of the dominant Pharetronid group, 
while at the present day this group has dwindled away and has 
been replaced eliieiiy by the now dominant Grantiidas on the 
apicinucleate line of descent. 

The great antiquity of the Pharetronid group, considering its 
higli degree of oi'ganisation, is highly remarkable. It dates back 
fill* into the Paheozoic Epoch, perhaps even to Silurian times 
[Ulrich, 1889 I, and almost certainly to Devonian [Zittel, 1878],. 
so that it seems that the Calcarea had already reached one 
of their highest states of evolution at the commencement of 
the Paheozoic Epoch, Throughout the Secondary Period the 
Pliaretrones were dominant, and very numerous genera and 
species have been described, whereas at the present day they 
are almost extinct, though possildy a few more forms yet remain 
to be discovered. 

Of course it is quite possible that the predominance of the 
Pliaretrones over other types of Oalcareain past times is apparent 
rather than real, owing to the fact that they alone, on account 
of their coherent skeleton, had much chance of being preserved 
in a fossil condition. Thus there may Imve l>een a kind of 
“ geological selection of these forms in a fossil condition, but 
it is indeed noteworthy that the apparently much more primitive 
groups should predominate over these ancient and highly 
specialised forms to such an extent as they do at the present day. 

It is possible that a fi*esli outburst of evolutionary vigour on 
the part of the more primitive persistent groups may have 
occurred in compamtively recent times. 

Turning now to the Sycettid line of descent, must remind 
the reader, in tlie first instance, that this appears to have given 
rise to the wist majority of the i-ecent Calcarea. 

The most primitive genus on this line appears undoubtedly to 
be Bycstta, with its radially arranged chambers standing entirely 
separate from one another, with no trace of dermal cortex, and 
without tufts of oxea at the distal ends of the radial chambers, 
This genus already possesses a w-ell-developed articulate tubar 
skeleton, the first joint of which is composed of siibga,stral 
sagittal triradiates, which appear never to have been deveioped 
along the Dendya line of descent, but ■which are remarkably 
constant throughout the whole of the Sycettid line, althougli 
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..absent by suppression in a few cases where the skeleton ha.s 
undergone extreme modification. We are imal:)le to indicate 
any intermediate forms between the genus Sifceita a,iid the 
Homocfelidaa It presumably arose from some homocml ancestor 
wiiieh formed colonies by radial budding, not unlike tliose of 
Dendija^ but tlie apical position of tlie iiucleiis of the collai-ed 
cells and the inucli more advanced type of skeleton sliew that 
the relationship to Dendjja itself cannot be a close one, while tlie 
interval to be bridged over between the most primitive SyceMa 
and any Lemosolenia is a very wnde one. Moreover, Bycetta 
itself seems to be in the nature of a cul-de-sac^ for the entire 
absence of the characteristic oxeote spicules of Bycon makes it 
doubtful whether we can derive the latter genus directly from 
the formei*, though both have probably sprang from some common 
ancestor. If, however, By con derives its oxea from an ancestral 
I^mmsolenia^ it is ditficult to account for the absence of these 
spicules ill BycetUi^ but the distribution of oxea in the Oalcarea, 
is an extremely difficult problem about which w’e liave perhaps 
said enoiigli in an earlier part of this paper. 

llie fact that certain species of Byco/i^ for wdiich von Lendenfeld 
[1885 A] proposed his genus Ilomoderma, retain the collared cells 
as a lining to at any rate a portion of the central gastral cavity 
throughout life, certainly shews that one can draw no hard ami 
fast line of distinction between the Homoccelidte and the old 
grou]) Heteroccela in this respect, hut the forms in question have 
such a highly specialised syconoid skeletal system that they 
hardly help us to bridge over the interval between the Honiocceliche 
and the Sycettidie. 

The family Sycettklfe is a very small one, the typical genus 
being Sycon with a large number of species, wdiiie the only other 
known genera are Bycetta and Bycandra^ each with a \’ery small 
number of species and each representing an ofislioot which 
probably leads no further. From the »Sycettidte two lines of 
descent appear to lejicl to the Heteropiidic and Grantii<lcB 
respectively. 

In both these families the important step in fiirtliei* evolution, 
as in the Leucascidie and the Leucaltiday lias been the de^xiop- 
ment of a dermal cortex, but this coi'tex Mpj;)ears to Imv^e iariscn 
somewhat difierently in the two cases. In the H'eteropiidm it is 
clearly associated with the out-turning of certain of tlie oral niys 
of the distal tiiba,r trii'adiates so as to a,rch over the entrances to 
the inhalant canals. We may assume that with these rays the 
dermal tissues of the sponge have spread over tlie intereanals 
and have given rise ultimately to the special cortical spicules 
developed in sitti. The rotation of the distal tuliar trira.diates 
in the manner indicated, and the pi*eponderating development 
■of the now centripetally directed oral rays, have finally conveited 
these spicules, into the, “ pseiidosagittal ” triradiates whiclr. 
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constitute tlie outstanding feature of tlie Hetei'Opiidte. They 
are, so to speak, a new discovery, which the sponge utilizes to 
tlie utmost, until finally tlieir strong centripetally directed oral 
rays, in association with the opposed ]>asal rays of subgastral 
sagitta.l triradiates, give lise to an inarticulate tiibar skeleton, 
wliich. replaces the articulate tuhar skeleton of the ancestral Sycon. 

Tlie evolution of the canal system within the family appears 
to liave followed the usual lines up to a certain point. The 
known species of Yosm.aeropsls exhibit the type of canal system 
descrilied hy von Lendenfeld as “ sylleibid,” inteiiiiediate between 
syeonoid and ieuconoid, but a Heteropiid with a typical ieuconoid 
canal system has not yet been found. 

In the Gi‘a;ntiidie, on the other hand, the dev^elopment of a, 
dermal cortex appears to have been inaugurated by the 
ji])pejirjince of a tliin pore-liearing dermal memljiaiie ovei* the 
ends of tlie inhalant canals in some syeonoid ancestor, such as 
is known to occur, in some species of the genus Sycon> at the 
|)resent day (e. g, hoomeremg). 

The Grantiiclie must be regarded as the dominant family of 
Galcarea at the present day, comprising, as tliey do, no less than 
23 genera., a.nd exhibiting a very wide range of striictuie both 
a,s regards skeleton and canal system. It might be possible to 
divide tliese genera into syeonoid and Ieuconoid subfamilies, but 
we slionld have no guarantee of the monophyletic origin of the 
hitter fi*om tlie former. ISTevertheless, the scarcity of sylieibid 
forms, wliicli might be regarded as connecting links between the 
two tyjpes, is somewliat remarkable, and suggestive of a natural 
cleavage. The known species of the genus Megapogon^ however, 
are sylieibid, and although most of the Leiicaiidi’as have small 
chambers, L, wustmliends Carter and Z. infesia sp. n. {■=zLeucilla 
hiterniedda Row [1909]) have very large ones, and might also be 
consitlered as ti'ansitional forms. Also we must remember tliat 
in a consideiuble number of cases we have no accurate information 
as to the canal system. 

Tlie anvuigeinent of the genera within the family is a very 
difficult problem. Tliey appear to group tlieinselves around two 
centi'al types, Grantm and ■ ZeKcmulm, but as we have Just 
mentioned, our knowledge of the exact type of canal system in 
many forms is very imperfect, wliiie in others' tlie only 'evidence 
of their close relationship to Leucandm is tlie canal system itself. 
The appearance of this part of our phylogenetic tree will pin- 
bably be greatly modified by subsequent investigations. Such 
aberrant genera 'as Leim^mla^ Baeria^ Ktmrrhaphis^ Leimysm 
and Tncfmgypsia odkj be included in the Grantiida pro- 
visionally.. 

The difficulty of arranging the genera probably arises from the 
fact that great gaps exist in the 'family owing to' extinction 
of intermediate forms. It might be argued that this family 
,Proc.Zool.Soo.-™1913,No.LIIL" . / , : 53 , 
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caniiot be very ancient, because hardly any of tlieir fossil remains 
liave been (liscovered, but this may possibly be accounted for by 
the fact tlia,t tliey do not possess a coherent skeleton, and 
accordingly become disintegrfite<l soon after deatli. 

It is, however, quite possible that some of tlie very imperfectly 
kiiowii extinct Fhareti'oues may really be offshoots from this 
family, as we believe to be tl\e ca,se with the recent Lelapiidm. 
The customary association of the lattei* with the Pharetiunes 
is based upon tlie presence of a fibrous skeleton coiiiposed of 
modified radiates, especially the tuning-fork spicule, and a 
filjrous skeleton of this type is perhaps present in some of tlie 
extinct genera* We ha.ve, however, purposely avoided discussing 
the bitter in tliis paper, as we do not Iviiow enougli alioiit tlieni 
to wa.iTant us in drawing any but tlie most general concltisions. 
A.s we have already pointed out, the apical position of the nucleus 
of the collared cells in Lelapla, and the presence in it also of 
subgastral sagittal trirailiates, render the Grantiicl origin of the 
Lelapiidm rea^soiiably certain. 

Ill addition to the Lelapiidm, one other family, tlie Ainphoiiscida^, 
seems to have originated from the Graiitiid stock. This family 
derives its distinctive character from tlie development of strong, 
centripetally directed apical rays on the tangential radiates of 
the dermal cortex. Such apical rays have undoubtedly appeared 
several times independently in the evolution of tlie Calcarea. 
We find them, for example, in some species of Leucetta, in 
ZeucaUis, in some species of Leucettusa, in one species of 
Gmnim (ff. in some species of L&mcmdra^ and in 

Qnmtilh, as well as in this group. It may well seem doubtful 
whether, in view of these facts, the character in question ought 
to be regarded as of family significance in the Aniplioriscidie ; 
but inasmuch as the latter appear to us to comprise a natural 
assemblage of three closely related genera in 'wliicii this character 
is no longer casual but has assumed great importance in tlie 
structure of the skeleton, we have decided to retain the group, 
at any rate for the present. We ha.ve, however, considerably 
reduced the size of the family by the removal of Lem(dtis 
{IIeMro'pe(jm.a\ together with some of the species formeily 
placed in LeueiUa^ but now divided between Leueetki^ LemBthim 
aiid XeitamcZm, to which they seem to be more closely affiliated 
by other characters, leaving in the genus Leiwilla a group of 
species which are, we believe, all directly descended from 
Ampliorisms, 

The most primitive Amplioriscidm, belonging to the genus 
Amphoriscus^ have a syconoid canal system and a somewhat 
feebly developed dermal cortex, and we accordingly consider the 
family to be an offshoot from low down on the Grantiid stem. 
Finally, we may point out that in this family again the canal 
system has undergone its usual transformation from the syconoid 
to the lauconoid type, with intermediate sylleihid forms. 
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EXHIBITIONS AND NOTICES. 

May 20, 1913. 

Prof. E. A. Minchin, M.A., F.R.S., Yiee-President, 
in the Chair. 

The Secretary read the following report on the Additions that 
had been made to the Society’s Menagerie during the nioiitli of 
April, 1913 

The registered additions to the Society’s Menagerie during the 
month of April were 205 in number. Of these, 95 were acquired 
by presentation, 79 by purchase, 9 were received on deposit, 1 in 
exchange, and 21 were born in the Gardens. 

The number of departures during the s<ame period, l>y death 
and removals, was 156. 

Amongst the additions special attention may he directed to 

1 Ydntednanded Gibbon (Eglohates lm%hom Penang, deposited 
oil' April 10th. 
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1 Malioli Galago {Galago maholi), from S. Africa, })reseiited by 
Lady Yule, F.Z.S., ou April 8tli. 

1 Ba,ngs’s Agouti {Dasgprocta colomMmia), 1 Boiirla/s Squirrel 
{Scmrus srdimjisis hondce), from Colombia, botli new to tlie 
Collection, presented by W. K, Pomeroy, Esq., E.55.S., on April 
21st. 

A Collection of Birds, from Nortli-West India, presented by 
Major G. A. Perreau, F.Z.S., on April 1st, of whicli the following 
are new to the Collection : — 

1 Dark Grey Bush-Chat 1 Plumbeous Bedstart 

{Ehyacornis fulig 'mosch)^ 1 Red -flanked Bush- Robin {lanthia 
rajilata)^ 2 White-tailed Blue Robins {Notodela leuouTa\ 1 Groat 
Niltava {Niltava grandis), 2 Short-l:)illed Minivets {Perierocoius 
&rcrw'osi{?*A*), 1 Larger Red - headed CrovF - Tit {Sccmrhjnchis 
raficeps)^ 1 Cinnaiiion-bellied Nuthatch {Sitta cinnamimmiventris), 
1 Grey-sided Laughiiig Thrush (Dryonastes CiWidatm)^ 4 Rufous- 
necked Laughing Thrushes {Dryonastes nificoUis). 

1 Buslimaster (LaGhesis 'imiius), from Trinidad, presented by 
the Baron E. G . E. Leijonhufvnd, F.Z.S., on April 28th. 

1 large Anaconda {Mimectes mu7'inus), from Trinidad, pureliased 
on April 28th. 


The Rev. T. R. R. Stubbing, M.A., P.R.S., F.Z.S., drew 
attention to Prof. F. E. Schulze’s important work on zoological, 
nomenclature, the ‘ Nomenclator Animaliiim,’ giving a brief 
description of its objects and scope, and urging its ck,ims for 
assistance from British naturalists. 


The Libearian submitted the following list of dates of pulili- 
cation of the early parts of the Society’s “ Transactions,” which 
had been dra.wn up from the records kept by Messrs. Taylor and 
Francis, the Society’s printers. 

The date of issue of Pa.rts subsequent to Vol, VIL Fart 1 
appea.rs at the foot of each sheet. 


Part, 

Pages* 

Volume I. 

Plates. 

LV 

MisML 

1. 

1-90. 

I.-XII. 

Aug. 

14, 1833. 

2. 

91-194. 

XIII. -XXVI. 

Apr. 

13-25, 1834 

s! 

195-300. 

XXVII.-XXXVII. 

Mar. 

20, 1835. 

4. 

301-407. 

XXXVIII.-LIX. 

Dec. 

3, 1835. 

1. 

1-86, 

Volume II. 

I.-XVII. 

Oct. 

2, 1836. 

2. 

87-164. 

XVIII.-XXIX. 

, May 

4, 1838. 

3.' 

165-248. 

XXX.-XLV. 

■ Dec. 

5, 1838. 

4. 

249-342. 

XLVI.-LVIII. 

/Apr* 

6. 1840. 

■' '5, 

343-420. 

LIX.-LXXI. 

May 15,1841. 
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Fart. Fams. 

,1. 1-132. 

2. 133-234. 

3. 235-276. 

4. 277-344. 

5. 345-380. 

6. 381-431. 


1. 1-30. 

2. 31-74. 

3. 75-88. 

4. 89-148. 

5. 149-182. 

6. 183-268. 

7. 269-352, 

8. 353-382. 


1. 1-32. 

2. 33-102. 

3. 103-242. 

4. 243-336. 

5. 337-421. 


1. 1-48. 

2. 49-86. 

3. 87-124. 

4. 125-226. 

5. 227-308, 

6. 309-376. 

7. 377-494. 

8. 495-537. 


L' 1-144. 


Yolume III. 
Fkites. 

I.-YI. 

YIII.-XYIL 

XYIII.-XXX. 

XXXI.-LI. 

LII.-LYII. 

LYIII.-LXIII. 

Volume IY. 
I.~YIII. 

IX.~XXY. 

XXYI.-XXX. 

XXXI.-XLII. 

XLIII.-LIII. 

LIY.-LXIII. 

LXIY.-LXYII. 

LXYIIa.-LXXYII. 

Volume Y. 

I.-XIII. 

XIY.-XXYI. 

XXYII.-XLII. 

XLIII.-LII. 

LIII.-LXYII. 

Volume YI. 

I.-XIY. 

XY.-XXIY. 

XXY.-XXX. 

XXXI.-XLIII. 

XLIY.-LIY. 

LY.-LXII. 

LX1II.-LXXXYII. 

LXXXYIII.-XCIl. 

Volume YII. 
I.-YI. 


F'ublished. 
June 16, 1842. 
Jan. 23, 1844. 
June 5, 1844. 
Dec. 28, 1846. 
Apr. 22, 1848. 
Apr. 30, 1849. 


J;:m. 1, 1851. 

Mar. 2, 1852. 
Apr. 29, 1853. 
May 10, 1856. 
Sept. 28, 1858. 
Aug. 31, 1859. 
Aug’. 23^ 1861. 
Sept. 15, 1862. 


June 11, 1862. 
May 27, 1863. 
Apr. 28, 1864. 
Apr. 5, 1865. 
Jiiiie 6, 1 866. 


Aug. 15, 1866. 
Jan. 11, 1867. 
Mar. 28, 1867. 
Xov. 5, 1867. 
Feb. 19, 1868. 
June 4, 1868. 
Sept. 15, 1868. 
June 1, 1869. 


Oct. 20, 1869. 


Mr. R. E. Holdino exhibited a ninnber of antlers, islvulls, and 
photographs illustrating variations in the growth of the Antlers of 
Beer, and stated that antlers were liable to considerable variation 
in form, due eithei' to exuberance or proliferation of growth, or 
to congenital defect in the embryonic stage as in the case of the 
“Hummer’ or Hornless Stag (text-fig, 134 A), which occasionally 
made its appearance in Scottish and continental Deer forests. 
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Soiiietimes tlie arrest was on one side only, producing the Single- 
liorned Stag o,s shown (B). Occasiona.]Jy a siriall supernriineraiy 
horn inigiit grow below the Burr or Ooronel (h), as shown in the 
figures of Miintjac (E) and Bed Deer (D), probably due, as in tlie 
Eour- horned Slieep, to accessory centres in the pedicle or horn 
suppoi*t. Otlier valuations, and by far the most com in on, were due 
to dieiiotoiny, bifurcation, or seginenta.tion of the ];)eani or of 
the tines. That favourable environinent and ample food promoted 
variation in the direction of exuberance or proliferation of points 
was w^ell demonstrated by the photographs from Wariiham Ooiirt 
and by illustrations in Mr. Winans’ book “ Deer-breeding for 
Fine Hearls,” published liy Messrs. Bowland Ward. On the other 
liaiid, head-keepers and others in eliarge of Scottish Deer forests, 
had observed tliat scarcity of food, liand weatlier, and exposure 
have a marked efiect on the antlei’S of Deer, causing deficiency 
in growth, bad form, and degeneration. 

It was not often, at least in Scotland, that a stag with a. good 
liead esea.ped the attention of the owner or lessee of the F’orest, 
and therefoi*e defects and variations due to extreme age were 
seldom seen in tlie Bed Stag, but in tlie Park Fallow Deer a 
marked change took place in the form of the palmatiou of the 
antler due to advancing age. 

Malformations and variations due to accident, castration, oi' 
wounds, were not referred to, as being pathological. 

Of the specimens exhibited in illustration of bis remarks, 
Mr. Holding drew special attention to the antler of a Bainbur 
stag (J), .showing excessive proliferaHon of points, and an 
exceptionally fine pair of antlers lent by Mr. 0. J. Lucas, of 
Warnliam Court. 


Explanation {continued) of Text-fig. 134 (see opposite). 

D. Head of Stag shot in Jura Forest, showing* suporrmnierary right antler («) growing 
from a separate pedicle on the frontal bone. 

B. IMuntjac {Cervuhis mmifjac), showing supernumerary horns (b) springing from 
the long pedicle. 

B. Head of Fallow-bivck {Cervtis dama), showing dichotomy or bifurcation of beam 
of right aiitier at the “ burr.’' 

G*. Antler of Axis Deer {Cermis axis), the bifurcation occurring above the burr. 

H. Head of Bed Stag from Warnham Park, having 42 points. From photograph by 
J. G. Millais, Esq., F.Z.S. 

I. Head of White-tailed Deer (Cariacus leucurus), showing excessive proliferation. 

Shown by Capt. Frewen at a recent Exhibition of American trophies. 

J, Antler of Sainbur Deer {Cervus unicolor), showing profuse growth of “points “ 

obliterating the normal character of the antler. 
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MR. R. LYDEKKER ON THE 


Jxme 3, 1913. 

Prof. E. W, MaoBridb, M.A., D.Se., Vioe-Presideot, 

ill the GliMir. 

IVi’r. I). Si-rrii-tSsriTH:, F.Z.S., Oiinitot* of Birds, exliibited, i-lie 
egg asol young of the Mika, do l^hen.saut (^Oalophcisis a 

rare species, (l(3seril)ed first in 190(), from tiie uionntaiiis of 
Formosa. Boine living vspecimens had been imported in 1912 hy 
Mr. Walter Goodfellow, and the owners of these birds laid 
enti-usted the eggs to the Zoologica,! Society, wliei’e they were 
being hatched. 

The egg was cream-coloured and veiy la,rge coin|)ared with 
those of allied species of phea,sants, measuring 57 X 41 iiim. 

The iiiciibation period proved to he tvventy-eiglst days, instead 
of twenty-foni’ as in tl)e ina.jority of pheasants, and tlie young 
when newly liatched were very large, and ha,d the (jn ill-feathers 
better developed than was the case in a.llied species. 


PAPEES. 


If). The Transvaal Race ol I, lie Cape, or Kliaina, HartelMiest,*. 
R. Lydkbker, F.R.S., F.Z.S. t 

[Eeceived April 1, 1913 : head April 8, 1913.] 

(Text-figure 135.) 


Index. 

Description of Biihalis caama selhornei 


Paj-G 
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In tlieir excellent; volmvie, ‘ Tlie Sportsman in Soutli AtVicfi,’ 
Messrs. Nicolls ami Egliiigton <le.sr.rihe (p. 45) the Cape, or Rooi, 
Hartebeest {Bubalis ommn), probably from fresh snecinie,u,s as 
follows: — ' ' ’ 

“ General colour reddish brown, with violet tingt; throughout ; 
dark plain-coloured saihlle-patch, commencing at point of shoul- 
der, extends over entire surface of back and ends in root of tail ; 
a similar pateli extends over each shoulder, downwards as fa.r as 
knees, and front of shin-bones of fore-legs j pale yellowish patch 
on cheeks of rump ; front of face, which is very long, almost 
black, as is a stripe down back of neck.” 

In their- figure of the head (pi. iv. fig, 13) the broad face-blazie 
is shown as extending uninterruptedly from the base of the horns 


* [The complete account of this new subspecies appears here, hut since the name 
and a preliminary diagnosis were published in the ‘ Abstract,’ No. 119, 1913 it is 

distinguisEed by being imderiinecl.~-EpiTOB.] ^ 

t By P^^ssion of the Trastees of the 
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to the muzzle ; bufcy in many cases at any rate, this is divided 'liy 
a narrow tawny line at the level of the eyes. Tliey omit to 
mention a plum-coloured patch on the side of the thighs below 
tlie light area, extending to the hocks. 

In the " Book of Antelopes,’ by Messrs. Sclater and Thomas, an 
obviously over-coloured plate (no. iv.) of the entire a.nimal is 
given, in which the dark face-blaze, divided by an interocular 
ligdit bar, and the daxk markings on the fore and hind limbs are 
clearly shown, although thex*e is no sign of a plum -coloured 
saddle-patch. The authors describe the general colour as brown- 
ish fulvous, darker than in any other member of the genus. 

The’ only specimen of an adult male Cape Hartebeest from 
Cape Colony in the British Museum is one obtained by Sir 
Andrew Smitli, wdiich has recently been dismounted and con- 
verted into a flat skin. Although niiicli faded by long exposure, 
it serves to show that the type of colouring was originally much 
the same as in the plate in the ‘ Book of Antelopes.’ 

A few yeai^s ago Lord Selborne w^as good enoiigli to ofter to 
endeavour to procure for the Museum specimens of such South 
African Antelopes as might be required for public exhibition ; 
and as a result of his lordship’s request the skin, skull, and horns 
of an adult male of the Transvaal representative of the Cape 
Hartebeest were received at the Museum in 1912, as a gift from 
the Be Beers Mining Company. The specimen was in dne course 
•set up by Howland Ward, Ltd., and placed on exhibition in the 
giilleries in lieu of the old and faded example from Cape Colony 
referred to above. At the time I w^as busy with other matters, 
•and consequently did not pay any attention to the details of the 
new acquisition. Eecently, however, I have had occasion to 
I’eview all the Haitebeests in the collection ; and this survey has 
left no doubt that the Transvaal Hartebeest, winch was shot in 
the neighbourhood of Kimberley, represents a very distinct 
undescribed race of Biihcdis camna. 

From the typical Khama this race differs by its much paler 
gemeral colouring, which is yellowish fawni or tawny, not unlike 
tliat of A- cokei.hy the minor development and intensity of the dark 
markings, and by the apparently less sharp definition of the white 
on tlie sides and back of tbe lower part of the rump. The general 
tawny tint tends to chestnut on the loins, as in but 

elsewhere the back is of much the same colour as the flanks. The 
nuclial stripe is indistinct ; and the face-l)laze, instead of foiuning, 
with the exception of the narrow light band between the eyes, a 
continuous wholly black streak from the horns to the muzzle, is 
much broken up, and everywhere mingled with fawn-coloured 
hairs. It practically stops Kshort of the horns, and is interrupted 
in the neighbourhood of the eyes by a fawm area, mingled with 
a few blackish hairs, for a length of about four inches, while the 
nasal portion does not nearly reach the muzzle. Then, again, 
tilie dark patch on the shoulder and fore-leg is much less intense 
than in tlm typical race, and Is, eveiy where mingled: with .fawn 
. ■ Pkoc. Zoom Soo,--! 913, Ko., LIT.' 
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hairs, while it stops short of the knees, on wliieh it forms a, dark 
patch, and on the shanks is represented solely hy a Te:ry sum, 11 
psitch at a, bout tlie middle of their length. The same laclc of 
intensity elmracterises the dark area on the thigiis, whieli 
appeal's to be smaller tlian in the typical sontliei'ii race. 


Text-fig, 135. 



Truiisvaal Khama Hartebeest {Buhalis camna MlhornBi).' 


The Transvaal race, which is typified by the aforesaid mounted 
buck, and may be named Biihdis camna sellormi [Abstract 
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P. Z. B. 1913, p. 19 (April 15)], cannot, indeed, be described 
as a “Eooi*’ (red) Hartebeest ; and is evidentlv a form 
which is either losing or acquiring — I cannot say which — the 
rufous body-colour and deep purplish-black markings of the 
typical soutliern Ivhama, The two races may be defined as 
follows : — 

a. General colour rich rufous-brown; face-blaze black and ex- 
tending, with the exception of a narrow fawn band between 
the eyes, from horns to muzzle ; iimb-inarkings pluni-coloiir, 
and forming a continuous stripe on front of foi'e-legs. 

Jj. caanm typica. 

h. General colouiyyellowish fawni; face-blaze mingled with tawny, 
stopping short of horns and muzzle, and inteiTupted by a 
long interval in region of eyes ; liLn])-markiiigs mingled with 
tawuiy, interrupted above knees, on which they foriii a. cap, 
and represented by a small patch on front of shanks. 

B, camna selhonieL 


46. On a Collection o£ Mammals from the Inner Hebrides. 
By G. E. H. Barrett-Hamilton, F.Z.S., and Martin 
A. C. Hinton. 

[Received and Read April 8, 1913.] 

(Plate LXXXIY.* and Text-figures 136-138.) 


Index. 

Sysiematic : Page 

Borex grantip sp. n. 824! 

Bvotomgs aUtoni^ sp. ii 827 

Microtus ag7'estis 7nacgiUivr(iiij subsp. ii. 831 


The peculiar mammals of high interest yielded by investigation 
of the peripheral regions of the British Islands, led Barrett - 
Hamilton to believe that further valuable results might be 
obtained by a closer study of the mammals of the Scottish Islands. 
The despatch and management of collectors was, however, an 
undertaking beyond his means and available time, and the 
matter liung fire until taken up by Mr, W. R. Ogil vie- Grant, 
whose erithusiasm as manager and collector of funds has made 
it possible to amass the material on which this paper is based. 

■Early in 1912 Mr.,., R. .W*. Sheppard 'Wns sent to, the" Inner 
Hebrides, and commencing to collect at Bute, this young naturalist 
gradually worked his way northwards through the group as far as 
Goll, which he i-eachedln., July.: As small mammais 'are 'difficult 

# Foi* explanation of tlie Plate see p. 839. 
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P. Z. S. 1913y p. 19 (April 15)], cannot, indeed, be described 
as a ^^Rooi'*’ (red) Hartebeest ; and is eridentlj a form 
wliicli is either losing or acquiring — I cannot say which — the 
rufous body-colour and deep j^urpiish-black inarkiiigs of the 
typical southern Khama. The two races may be defined as 
follows : — 

a. General colour rich rufous-brown; face-blaze black and ex- 
tending, with the exception of a narrow fawn band between 
the eyes, from horns to muzzle ; iiinb-markings plum-colour, 
and forming a continuous stripe on front of fore-legs. 

B. caamci typlca. 

h. General colour yellowish fawn; face-blaze mingled with tawny, 
stopping short of horns and muzzle, and interrupted b}- a 
long interval in region of eyes ; limb-markings iiiingle<i with 
tawny, interrupted above knees, on which they form a, cap, 
and represented by a small patch on front of shanks. 

B. caama selbornei. 


4:6. On a Collection of Mammals from the Inner Hebrides, 
By G. E. H. Barrett-Hamiltox, F.Z.S., and Martin 
xA* C. Hinton. 

[Received and Bead April 8, 1913.] 

(Plate LXXXIY.^ and Text-figures 136-138.) 


Index. 

Systematic; Page 

SoreA' gmntiif sp. n. 824 

JSmtomgs ahtoniy sp. n. 827 

3£im'ot'iis ctgrestis macgiUivraii^ .subsp. n 831 


The peculiar mammals of iiigh interest yielded by investigation 
of the peripheral regions of the British Islands, led Barrett- 
Hamilton to believe that further valuable results might be 
obtained by a closer study of the mammals of the Scottish Islands. 
The despatcli and management of collectors w^as, however, an 
undertaking beyond his means and available time, and the 
matter hung fire until taken up by Mr. W. R. Ogil vie- Grant, 
whose enthusiasm as manager and collector of funcls has made 
it possible to amass the material on winch this paper is based. 
Early in, 1912 Mr. , E. W. 'Sheppard .-was sent to hhe Inner 
Hebrides, and commencing to collect at Bute, this young naturalist 
gradiially worked his w^ay noiiih wards through the group as far as 
Goll, which he reached in July, As small mammals are difficult 

Pot expkaatioii of t-bc Plate p. 839. 
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to catcli cliiring the summer montliSj further investigation of the 
islands was then postponed. 

Among those who have assisted the work of exploration, either 
finaiieially or with local assistance, we may specially mention 
the Duke of Argyll, the Marquis of Bute, Mr. A. R. Macgregor, 
Hugh Morrison of Islay, Mr. Colin Oamjjbell of Jiu-a., and 
Mr. Harold Ptiissell. 

The present collection has come well up to expectations, since 
it lias resulted in the discovery of three quite distinct forms 
belonging to the genera Sorex, Evotoinys^ and Microtus'^\ 

In working out the fauna of small islands, two distinct phe-* 
iiomeiia must be disentangled. A peculiar mammal found on 
a small island may represent a new development under insular 
conditions, it may represent the survival of an ancient type else- 
where extinct, and, as is often the case, it may combine botli 
features. We believe that Sorex grcmtii is an entirely new^ de- 
velopment, and that Evotomys alstoni and Microtus agrestis mac- 
gillivraii are instances of “ relics ” surviving with little alteration 
from the pleistocene epoch. The meaning of these three forms 
has been partly discussed under the description of each of them ; 
l.)iit it would be premature to enter upon an extended discussion of 
the cause of variation or survival in islands. The influence of a 
comparatively recent glacial period, and the extermination brought 
about by man, now proved to be an ancient inhabitant of Britain, 
are difficult to follow ; and at all periods the British Islands have 
been the scene of constantly shifting environments and altering 
or variable climates, due principally to the proximity of a gi‘eat 
ocean and the frequent oscillations of sea-level. Many of our 
common genera of mammals have inhabited the British Islands 
since the deposition of the late pliocene Forest-Bed, but no one 
has as yet ventured to guess how often tliey may have been 
exterminated, to return again in fresh vigour on the resumption 
of favourable conditions. Tlie history of the British faun a. 
resolves itself into that of the various invasions or “ migi-ations ” 
of mammals, \vhich have been no less real, albeit more aaicient 
and more difficult to trace, than those of Kelt, Roman, Saxon, 
Skandinaviaii, and Norman. The severity of the struggle for 
existence basin our aim undergone profound variation, accord- 
ing as the sea cut off or united our area with Europe, according 
as severe climatic conditions were combined with insularity or 
connection with the Continent. But, however frequently* the 
fauna may have been exterminated, renewed junctions with 
tlie mainland have from time to time refreshed it witli new 
stock, and the geological records of what seem from a distance 
almost kaleidoscopic changes are only now in process of 
•disentanglement. 

* [The complete account of these new forms appear here, but since the names am! 
prelimmarp diagnoses were published in the ‘Abstract,’ No. 119, 1913 thev are 
distinguished by being underlined.-EpiTOB.] ^ ^ ^ ® 
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SoREx ARANEiJS CASTANEus Jenviis. (PI. LXXXIY. %, 2.) 

Three, Great Ch3tbrae. Dimensions ^ : — 

Head & Hind 

body. Tail, foot. 

Xo, 34, male, 28 March 1912 70 33 12 

32, female, 27 „ 70 33 13 

39, „ 30 „ „ 67 32 11 

Average of 3 specimens of both sexes : — 69 32-6 12 

Eight, Bute. 

Xo. 13, male, 19 March 1912 70 37 12 

65, „ 18 April 77 33 12 

68, „ 19 70 32 12 

71, „ 20 „ 70 36 12 

14, female, 19 March 65 32 12 

15, 65 32 12 

16, „ .. „ 65 33 12 

66, „ „ „ „ 73 32 12 

Average of 8 specimens of both sexes : — 69- 37 33*37 12 
Three, Arran. 

Xo. 58, male, 10 April 1912 72 36 12 

57, female, ,, 70 36 12 

60, „ 11 „ 75 36 12 

Average of 3 specimens of both sexes : — 72*33 36 12 

Four, Mull. 

Xo. 143, male, 29 June 1912 78 35 12 

144, „ 3 July „ 75 33 12 

138, female, 21 June „ 68 40 12 

142, „ 28 „ „ 68 38 12 

Average of 4 specimens of both sexes : — 72*25 36*5 12 

Bix, Jura. 

Xo. 108, male, 15 May 1912 70 36 12 

no, „ „ „ 73 35 U 

112, „ 16 „ „ 76 36 12 

111, female, 15 „ „ 73 36 12 

120, „ 18 „ „ 70 33 12 

121, „ „ „ „ 73 36 12 

Average of 6 specimens of both sexes : — 72'5 35"3 12 

For cranial measurements see Table at p. 828. 

The specimens from Great Cumbrae, Bute, Arran, and Mull do 

^ Collectors’ measureineiits : througliout Rind feet without claws, tail without 

terminal hairs. All dimensions are given in millimetres. 



824 


MAJOll G. E. H. BARKETT-HAMILTO?^ AND 


not differ appreciably from examples of castaneus fi‘om the neigh - 
boiiring mainland. Bkiills of castaneus from Soiitli-eastern 
England seem to attain sligditly larger dinieiisions tlian those 
from nortliern Britain, and this may indicate the existence of two 
forms. The Jinn Shrew is interesting in haying a- pela.ge iiitei- 
uiediate in character between that of castaneus arid grantii de- 
scribed below; in the four skulls seen the dental characters are 
those of iiorinal araneus, and therefore this form must be left 
■\yitii the latter species. 


S OREX GRAXTI I. (PL LXXXIY. fig. 1, & text-fig. 136.) 
Abstract P. Z. S. 1913, p. 18 (April 15). 


Twenty-two, Islay. 



Dimensions 

: — • 






Head & 


Hind 






body. 

Tail. 

foot. 

Xo. 73, 

male, 

24 

April 

77 

1912 ... 

.. 75 

36 

13 

74, 


77 


.. 77 

36 

13 

n, 

,, 

26 

77 

77 • • • 

.. 79 

37 

13 

80, 

J5 

30 

77 

. . . 

.. 80 

36 

13 

82, 

?7 

77 

,, 

77 

.. 80 

36 

13 

83, 


7? 

77 

,5 . . . 

.. 80 

37 

13 

84, 


77 

7? 

7 7 • • • 

.. 78 

38 

13 

92, 

;j 

2 

May 

77 • • • 

.. 78 

35 

12 

95, 

j> 

57 

7? 

7? 

.. 75 

35 

12 

98, 

77 

7 

77 

7? 

75 

35 

12 

100, 

77 

8 

7? 

77 * • “ 

.. 75 

35 

12 

101, 

77 

7? 

77 

77 ••• 

.. 76 

36 

12 

105, 

7? 

10 



.. 75 

36 

13 

72, 

female, 

23 i 

Ipril 

77 

.. 83 

37 

13 

76. 

8i; 

77 

«7 

26 

30 

77 

... 

,, ... 

.. 75 

.. -78 

37 

36 

13 Type. 
13 

96, 

77 

3 Mar 

,, ... 

.. 77 

35 

12 

106, 

77 

10 

77 

*, ... 

.. 75 

35 

12 

157, 

female 

ju' 

X, 3 An 

g. 1912 . 

.. 75 

38 

12 

158, 

77 



.. 80 

34 

12'5 

161, 


, 


77 

.. 73 

36 

12 

165, 


, 



. 70 

38 

12 

Average of 18 adults 

of both 

sexes 

- 77*3 

36 

12-6 


For cranial measurements see Table at p. 828. 


This is a very I'einarkable new Shrew, distinguishable at a 
glance from the common British aTaneus castaneus by its dusky 
upper side in strong contrast to the light flanks. The dentition is 
peculiar* in the tact that more than half of the individuals have 
lost the posterior upper rmicuspid, sometimes on one side only, 
but more frecjnently on both sides, the absence of this tooth in 
these cases being compensated for 'by enlargement of' the four 
remaiinngiinicospids „ 
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Descrittion. — The size and proportions ai*e about as in 
.«V. (mmem (xtstaneus^ but average slightly larger tliaii in nortli 
British specimens of the latter. 

Cdour . — Adults have the upper side deep blackisli brown, 
perhaps darker than ‘‘ clove-brown ; slightly grizzled on the 
upper side of the head and neck with brown ; the under side is 
silvery or smoky grey rather than yellowish or brownish as in 
eastaneus, and this colour runs far up the flanks and shows up in 
contrast to the dark upper side. Between the colours of upper 
and under sides a narrow, inconspiicuous, grey-brown flank-band 
intervenes; rarely it is “ wood-hrown,’' in which case it contrasts 
more sharply with the back. Isos. 72 & 76 (23 & 26 April) are 
moulting into a, scarcely kvSS dusky summer coat, but some speci- 
mens taken in May and I^os. 157, 16k t 165 (3, 5, & 8 August) 
are in a lighter brown coat, between seal- brown ” and “dove” 
brown,” somewhat as in S, a, castamus, with a flank-band near- 
“ wood-brown.” These specimens are no doubt immature and the 
l>rown pelage is that of immaturity. 

Cranial and dental characters , — The skull agrees in form and 
size with that of a. castaneus,, but attains rather larger dimen* 
■sions than skulls of the latter species from northern Britain and 
the Inner Hebrides {vide Table, p. 828). The teeth agree in form 
with those of avaneiis ; but the posterior unicuspid (p. 3) tends 
to disappear as shown by the following statistics : — 

p. 3 present on both sides in 7 individuals, i. e. 43'7 per cent. 
,, ,, on one side only in 4 „ ,, 25 „ 

,, absent on both sides in 5 „ ,, 31*3 „ 


Text-fig. 136. 



Riglit upper tootli-row of Sore.v r/mucn. X Sb 


Wiien p. 3 is absent the four I'ernaining unicnspid teeth appear 
to he somewhat enlarged in compensation (text-fig. 136). There 
is no trace of pigment on the hypocones of the upper cheek-teeth 
nor on protocone of the last uppver molar. 

By colour and dentition S, grantii is clearly diflex’entiated from 
■all Europeam members of the genus 8hre.'i% Some' of, these, 'such 
as aranms aranens ■and araneus tetragonurus^ have tlie, hack a.s 
dark, but none shows the conspicuously contrasted sides, 

=* Tile names of colours in inverted commas are from Eidgway. 
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111 our opinion grantii is to lie regarded ns an insular 
<levelopment of >S‘. a. castaneus stock. It lias maintained or 
acquired sliglitlv lai'ger dimensions than lins tlie latter in the 
more iiortliern parts of its range ; it lias developed a peculiar 
colour pattern, and is well, on its way to reduce tlie imnd)er of its 
iiiiienspid teeth, perhaps because of a tendency to enlaige tlie 
anterior members of the series. The Jura, Blirew is geo- 
graphically and morphologically the connecting link lietween 
S. a. castaneus and S. grantii : it has the small size ami denta,! 
characters of the northern castaneus \ hut its colour pattern is 
modified so as to approach that of S. grantii. 

The sjieeies is named in honour of Mr. il. Ogilvie-Grant of 
the British Museum, to Mdiose enthusiasm the formation of tlie 
coriection descriliecl in this paper is so largely due. 


SoREx ^fixuTUS Liiiiifeus. 


Nine, Bute. 

Dimensions 



Head & 


Hind 


body. 

Tail. 

foot. 

No. 18, male, adult, 20 March 1912 

... 52 

35 

10 

,, ,, ,, ,, 

... 55 

35 

10 

70, ,, 20 April ,, 

... 55 

34 

10 

2. female .. 12 Marcli 

... 45 

32 

10 

17, „ „ 20 „ 

... 55 

35 

10 

19, „ „ „ ,, 

... 55 

33 

10 

24, „ „ „ „ „ 

... 50 

35 

10 

26, „ 

... 55 

35 

10 

69, ,, ,, 20 April ,, 

... ■ 55 

35 

10 

Aveiage of 9 specimens of both sexes 

53 

34-3 

10 

All in dark adult pelage, between 

seal-brown ” and hair- 

liirown;*’ 




Two, Arrax. 




No, 59, male, adult, 11 April 1912 

... 58 

35 

10 

51, female, „ (5 ,, ,, 

... 59 

35 

11 

Average of 2 specimens : — 

ox 

Cp 

Ox 

35 

10*5 

In dark adult pelage as above. 




Three, Islay. 




No. 75, male, adult, 26 April 1912 

... 60 

40 

10 

85, „ ,, 30 „ ,, 

... 59 

37 

iO 

86, female, „ . „ „ ■ ,, 

... 57 

37 

10 

Aveiage of 3 specimens of both sexes 

-- 58'6 

38 

10 


Jso, 85 is in dark 'adult pelage as above, iSTos, 75 and 86 in 
j a vemie or summer pelage; 


One, OoiiL. 

■, No, 5'6, female, adult, 23 July 1912';.. 60 ' 3,7' 10' 
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Five, Tiree. 


Dimensions 

Head & 
body. Tail. 

Hind 

foot. 

No. 152, male, juv,, 

16 July 1912... 

50 

34 

10 

153, 

,, ,, 

50 

34 

10 

154, „ „ 

J? It ?? 

50 

34 

10 

155, ,, „ 

^ 17 „ „ ... 

50 

34 

10 

151, female, fully 
grown. 

„ ... 

60 

36 

10 


The larger specimens from Coll and Tiree are in the light 
suminer coat of young born in the same season ; in this pelage the 
liairs are more plentifully grizzled or peppei'ed with tawny than 
ill mlults. The very young specimens show an interesting early 
pelage, in which tlie upper side is lighter than in adults, the under 
side veiy clear and nearly w'hite. 

For cranial measurements see Table at p. 828. 

Elsewliere in the Hebrides S. mmiiius is known to inhabit Skye,„ 
Eigg, Sanda, Great Cumbrae, Lewds, Xorth and South Uist, 
Benbecula, and Barra. (Barrett-Haniiiton, ‘ History of British 
Mammals/ ii. pt. 8, pp. lll-llo.) 

Evotomys glareolus britaxxicUvS Miller. 

Two, Bute. Dimensions: — 

Head & Hind 

body. Tail, foot. Ear,. 

No. 6, male, adolescent, 13 March 1912, 90 42 17 10 

27, „ adult, 21 „ ,, 95 45 18 10 

For cranial measurements see Table at p. 830. 

With this material -we are unable to distinguish the Evotomys 
of Bute from tlie form inhabiting the mainland. In No. 6 the 
cement-spaces of the cheek-teeth are just closed ; in No. 27 the 
roots of the cheek-teeth are moderately developed. In each 
specimen the last upper molar has a, third inner fold. The 
skull agrees in size and general form with that of britcmmciiSj 
but the external measurements indicate a rather smaller animal 
with slightly larger hind feet than the latter, 

Evotomys alstoxi. (Text-hg. 137.) 

1913, p. 18 (April 15). 

Five, Mull.' .Dimensions: — . 

Head and Hind 



body. 

Tail. 

foot. 

Ear. 

134, male, aged, 18 June 1912 

108 

44 

18 "■ 

11 Type 

13t>, 5,' ,5 i, <jj }? 

110 

44 

19*5 

11*5 

136, 5, ,, 19 ,, ,, 

128, female, „ 13 „ „ 

103 

44 

18 

11 

105 

45 

18-5 

11*5. ■■ 

130, j5 ' ' jj ■ 1^ J5 ' .Jr 

100 

42 

18 : 

10 


Average of 5 specimens of both sexes : .105'*'2, :43*8 , 18*4 ' 1 i 
For cranial measurements see Table at p. 830.:, 
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Cranial and Dental inefi-siireinents of Sorex. 


i 

\ 

f S. araneus 
eastanens. 

JURA. 

No, ill 

1 S ^ ' 1 

5 

'S ■ j 

'cTj 

f' 

c5 

. A 
■ ^ 

. o 

6 

1 ! 

o ■ ^ 
H ; 

1 ■.¥ 

1 

! ^ 

i Q-, 
o 

i 1 ' 

: s 

5^. ' r2 

4 Tc ' s s 

i 1 1 iiP': A 

rH : p I'E c; 

s 5 ;:5 

18-7 5-00 3%5 9‘0 

47 ■ 8*2 

44 

6*93 9*3 

5 '17 

3*52^ 4*5 1! 2*8 ' 1*32 

120 

18-3 0-17 3*5 9-2 

5*0 7*7 

^ 429 

6*6 9*3 

:5*17 

3*52: 4*29, 2'75 1*43 

AIULL. 




i 


3*63: 44 i 2*86 1*32 

No. 142 

IS‘7 4*84 3*5 :9-0 

... 8*1 

451 

6*93 9*4 

'0*28 

143 

19*0 5*2S 3*9 9'6 

0*1 8*1 

4*4 

7*04 9*8 

5*28 

3*57: 4*oi: 3*08 1*32 

i 144 

17*7> 4*84 3*3 8*9 

49 7*6 

418 

6*49 9*0 

4*95 

3*52; 44 : 2'86 1*32 

IBUTE. 





: 


i No. 13 

lS-4 5*06 3*0 ; 9*2 

48 8*0 

44 

6*93 9*3 

:5*17 

3*63 44 2*86 1*32 

14 

18*4 4*95 3*0 9*0 

48 7*9 

4*4 

6*82 9*3 

.5'06 

3*52; 4*4 : 2*97: 1*32 

15 

17*9 5*28 3*5 9*1 

5*0 7*8 

4291 6*71 9*0 

5'06 

3*52 445' 2*86, 1*32 

16 

18*5: 5*12 3*5 9*2 

49 7*9 

: 429 

6*82 9*2 

5-17 

3*63; 44 ! 2*86 1*43 

68 

18*1 5*06 3*5 9*2 

5*2 , 7*7 

4*34 6*65 9*1 

5*06 

3*52 4*29 2*91 1*32 

CUMBRAE. 






! : 

No. 32 

18*7 5*06 3-7 9*1 

... 7*8 

429 6*71 9*4 

5*06 

3*52 A*4 1 3*91 1*37 

34 . 

18*9 5*28 3*7 : ... 

... 7*9 

429i 6*93 9*7 

5*17 

3*52 451 2*97; 1*32 

39' 

18*3 5*06 3*5 8*9 

48 ^8*0 

429 6*71 9*5 

495 

3*46, 4*4 : 2*861 1*32 

ARRAN. 







No. 57 ..... 

18*2> 5*06 3*6 8*9 

, ... : 7*8 

;429i6*71 ... 

5*06 

3*46: 4*51 2*971 1*43 

58 

18*6; 5*22 3*6 ^ 9*4 

5*0 8*0 

44 

6*93 9*3 

5*11 

1 3*67; 462! 2*97A*37 

rfrcnitii, 

ISLAY, 

No. 73 

19*1' 5*28 3*7 :0*3 

... 8*1 

44 

: 

6*93 9*6 

5*17 

I ! ' : 

3*52 454 2*75 1*4S| 

74 

19*3 5*39 3*8 : 9*6 

5*0 8*4 

462 

7*15 9*9 

5*28 

; 3*63 455: 2*8 1*43} 

Tvpe 70 

19*0 5*28 3*8 9*1 

5 *2 8*3 

463’ 6*93 9*9 

5*17 

: 3*57: 4511 2-97 1*32 

77 

18*9 0*39 3*8 9*3 

5*1 8*2 

4*4 

6*82 9*7 

5*17 

I 3'6>3' -456' 2*86 1*37 

80 

■]S*B 5*28 3*8 :9*4 

5*2 '8*1 

'44 

6*82 9*6 

5*17 

; 3*63 4 621 2'97 443 

83 

19*0' 5*5 3*8 ' 9*2 

5*1 8*4 

■462i7*2 9*9 

5*39 

: 3*63 4621 2*97 1*43 

'84 

. 19T' 5*2S 3*8 ;9*2 

5*2 :.8*2 

451 : 6*93 9'S 

5*28 

i 3*63 4'62i 2*97 443 

95 

18*6, 5*17 3*8 ' 8*9 

5*0 : 8*1 

44 

6*82 9*4 

'5*17 

3*63: 451 ! 2*86 1*32 

100 

18*2: 0*17 3*5 i O’O 

: 5*0 ■ 7*8 

: 429i 6*71 9*4 

5*17 

3*57' 44 1 2*75 437 

101 

, ' 18*5' 5*33' 3*7 ,9*2 

5*0 7*9 

> 429 6*71 9*6 

:5*06 

3*46; 4'67j 2*8 443 

105 

. 18*4 5*39 3*8 i 9*4 

; 5-0 ' 7*9 

,429; 6*6 9*6 

?1*06 

3*52, 462 1 2*86 432 

1U6 

.18*6 0*17 3*7 :0*1 

5*1 : 7*9 

44 

6*71 9*3 

:5*i7 

3*57; 4*4 1 2‘86 432 

S. mijiutus. 


; 




; j ' 

BUTE. 






' ; 

No. 2 ..... 

. ■15*2:407 2*7 7*3 

3*5 6*5 

' 3*52: 5*4 : 7*3 

'4*07 

2-97^ 2*97' 2 14 0*88 

17 

, 15*5' 4*18 2*7 . 7*2 

: 4*0 , 6*6 

3*74 0*61 7*7 

429 1 

3*0&; 3*08> 2*2 0*88 

24 

: 15*2^ 3*9G 2*7 ^ 7*2 

: 40 : 6*3 

3*52 

5*39 7*4 

4*07 ! 

2*86:2*971 2*, 1 4 CBS 

25 

. 15*2 3*9(5 2*8 7*3 

: 4*0 6*3 

! 3*52 

5*39 7*4 

4*07 1 

2*97: 2*97; 2*14 0*88 

26' 

. 15*0 3*96, 2*8 7*3 

, 40 ' 6*2 

; 3*471 5*8 7*3 

407 i 

2'86 2*97 i 2*2 : 0*88 

69 

. 15*;3,3*96 2*7 : 7*1 

; 40 : 6*3 

i3'52 

5*5 7*4 

4*07 

2-97I 3*08 498' 0*77 

1 1 

A'RRAN, 



! 


No. 51 

, ■'15*9^ 418! 2*8 '^7*1 

4*0 ; 6*8 

i3-85 

5*83 7*8 

418 

3*0'8' 3*08' 2*2 ! 0*88 

u9 ■ 

; 15*9: 4*18; 2*8 I 7-2' 

40 ■ 6*6 

;374: 5*72, 7*8 ■ 

4*29 1 

,3*14; 3*08: 2'-2 , ()'8B 

ISLAY., , 





No. 85 

15*4^ ... '2*7':7‘2 

40 r6*5 

1 3*74' 5*eXi 7*6 

'4*23 1 

3*08' 3*08: 2*25' 0*94 

, . 86 ...... 

; 15*6:418 2*8 i 7*3- 

40 j 6*0 

: 3*74 6*61^ 7*6 

418 

3*08| 3*08| 2*31 i 0*88 


* These measurements were raiule with au eyepiece micrometer and 6-iiicli objective, 
vide HiDto»j “British' Fossil Shrews,” Geol Mag, ir, s., dec. 5, vol viii. pp. 637 & 63$. 
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Geneml characters . — Tliis mouse is a little larger than E. 
glareolus, approa, clung E. norvegicus, but the tail is shorter than in 
the latter, and about as in glareolus ; smaller than E,- skoraereymm 
or ciesaruts^ The ears are about as in E. glareolus. The liiiicl 
feet are as in no7'vegicns and skornerensis. 

iJrawial and dental chmxicte^^s. — In size the skull is larger than in 
E. glareolus and agrees with that of norregicus. As in the latter 
form, the jugals are heavy, but the curvature of the zygomatic 
arches agrees witli glareotits. The brain-case is very broad and 


Text-%. 137. 




Bovsal view and profile of skull of Emtomys ahtoni. Xatural size. 

smoothly convex, the temporal ridges being but faintly indicated 
even in aged skulls : the parietal region is convex in dorsal profile, 
with the highest point a little behind the middle of the parietals, 
instead of flattened ; these features impart an appearance of 
relatively greater cranial capacity than is seen in any of the 
other European species of Evotomys. The postorbital (squamosal) 
processes are not conspicuous. The interorbital region is broad, 
with a wide shallow median sulcus. Tiie nasals are rounded 
or slightly and narrowly emarginate behind, ending Hush with 
or slightly behind the ends of the premaxillie ; tliey are slightly 
longer than the diastema, expanded in front, their lateral borders 
slightly but distinctly concave. The rostrum is shallow, as in 
M. norvegicus., its least depth behind the incisoi’s not exceeding 
the anterior width. The bull?e are nearly as in norregims. The 
last upper molar has a third inner fold and fourth inner salient 
angle — the latter being usually w'ell developed. 

The colour is much darker than in E* shornerensis^ but is very 
similar to that of E. gla7’eokis^ being deep russet above ; the under 
side is richly washed with yellowish or buS*. 

This is an interesting and quite distinct species, recognizable 
externally by its generally large size combined with small ears 
and short tail, wdiile in addition its skull charactei'S are quite 
distinctive. . On the whole it makes a nearer approach to E.nor- 
"vegicus than to any other species of Evotomys- 
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Cranial roeasiirenients of Evotomifs. 


\ E. glar. hritannicus . ' 

! Ohingford, Essex 

; Ecte, IS'O. 27j male 

I E, alstoni. 

i M'CLi, Xo. 134 aiale .. 

I „ 135, „ .. 

! „ 136, „ 

I 1 30, female 

i E, oiorvegwus, 

I Hardanger, 5,S.5.2 


1 3 

d i . 

Ip 1 CS 

:e ^ 1 i 1 

i 3 ' i 

^ 1 i ^ 

O 1 SI . 1 ^ 

Mastoid breadth. i 

1 

s 

A 

o 


Diastema. 

1 Maxillary tootli-row 

1 (alveolar) . 

1 audible. 

T ^ 

S 

3 

I.-I 


2-1-2 M-0' 3-9 

11-2 

6*0 

6-8 

&o 

5’5 14‘5 

5-1 

Aged. 

i 23-5: 12*8: 3-8 1 

: ; 1 1 

11*2 

6*0 

6*7 

6*4 

5*1 14*6 

1 

' 5-4 

1 

Adult, 

; 25-3' 13-9 3-8 

11*5 

6*4 

i 7*5 

7-1 

5*6 15’6 5*4 

Aged, 

‘ 25-3 14-3 3-9 ! 12-1 6*6 

! 7*8 

7*7 

5*7 , 15'7 

5*4 


i 21-9 14*5; 4*1 

11*8 6*3 

1 7*3 

6-8 

5*6;i5-3 5*1 


24*1 13*5 3*9 

11*4 6-0 

1 

■ 6-8 

6'3 

5*2 ; 15*1 0*4 

1 : 


24*5 13*4 3*8 

ll'l' 6-0 

i 6-9 

7*0 

5*4 15*3 5*1 

Aged. 

26*2 14-6 4*0 

1*3*0 

6-6 

: 8*0 

1 7*8 

5*8; 16*0^5*4 

Adult. 


Microtus ageestis exsgl Miller. (Text- fig. 138 a.) 


Four, Mull. 




Dimensions 

Head & Hiiid 

body. Tail. foot. 

Ear. 

Ko. 139, male, acl., 

21 June 

1912. 

125 

36 

19 

12 

141, juv., 

27 

51 

_5J 

100 

30 

18 

11 

132, female, subad . , 

15 

55 

.. 

115 

32 

17*3 

12. 

145, „ juT., 

3 July 

55 

105 

30 

18*5 

11 

Eight, Arrax. 

Ko. 41, male, ad., 

2 

April 1912. 

125 

35 

19 

12. 

42, „ jiw., 

3 

.55 

55 

105 

32 

19 

11 

46, „ subad., 

4 

55 

>5 

117 

33 

19 

13 

" '^0, „ „ 

5 


5J 

115 

32 

18 

12 


6 


55 

112 

30 

19 

12. 

62, . „ ' adult, 

15 


55 

125 

36 

19 

14 

43, female, jur., 

3 

,, 

55 

105 

32 

19 

11 

47,. subad., 

4 

?5 

115 12 

(dtiuiaged) 

19 

12. 

One, Gigha. , ■ 

127, male, adult, 

.23 May 1912. 

125 

33 

18 

12. 
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Eight, Jura. 

Dimensions 

Head & Hind 

body. Tail. foot. 

Ear. 

No. 109, male, siihad., 15 M 

w 1912. 115 

30 

19 

13 

118, 16 

, 118 

31 

19 

12 

116,^ „ „ 17 

„ 115 

32 

20 

11*5 

114, female, ,, 16 

„ 120 

34 

19 

12 

115, ,, ,, ,, 

r. 115 

32 

19 

12 

117, „ 17 

, „ 110 

30 

18 

12 

119, „ adult, „ 

.. 125 

35 

19 

12 

124, „ subad., 18^ 

, „ 115 

32 

19 

12 


For cranial measurements see Table at p. 834. 


21. agrestis exsul Miller, of which, in addition to the material 
in the British Miiseiini, we have examined several specimens 
from North and South TTist, kindly lent by Mr. Eagle Clarke, 
of the Royal Scottish Museum, Edinburgh, is a thick-coated form 
with light upper side and flanks, and under side heavily washed 
^'with buff. The fur of the back in winter reaches a length of 
about 12 Him., including the light tips of about 2-3 inni. ; the 
longer hairs reach about 15 mm. We are not able to distinguisb 
the specimens from Mull, Arran, Giglia, and Jura from this sub- 
species. Those from Mull are practically quite typical. 

Tlie following Table shows the character of the anterior upper 
cheek-tooth in the skulls examined 

Mull. Arean. Gig-ha. Jura. 

4tli inner angle quite absent ...• ... 1 I 

,, represented by microscopic 1 n i 4 « 

vestige ...} ^ 1 4 ^2 

„ small but distinct..... 1 4 ... 3 8 

fSpecimens examined 3 9 1 8 21 

Some features of the skull are discussed below in connection 
with the form living in Islay. 


Microtits agrestis macgilliyraii. (Text-hg. 138 b.) 


Abstract P. 

Z.S. 1913, p. 18 

(April 

15). 




Fourteen, Islay. 



Dimeii 

isions : 






Hea d & 


Hind 






body. 

Tail. 

foot 

Ear. 

No.' 78, male, 

subad.j 

26 April 

1912. 

115 

34 

19 

13 

79 , „ 

juv., 

■ . 

90 

27 

18 

10 

88, 

adult, 

3U ,, 

. f ? 

125 

40 

19 

12 .. 

89, „ 

subad., 


■ 

115 

31 

19; 

12 A', 

90, 

5* 

2 May 

;? 

115 

37 

19 

',13^^ 

102, „ 

adult, 

8 „■ 


125 

32 

:I9' 

■ ...Type 
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Head &. 


Hind 



body. 

Tail. 

foot. 

Ear* 

No. 103, male, juv.. 9 May 1912. 

105 

34 

18 

11 

107, ,, adult, 10 „ „ 

125 

37 

19 

15 

159, ,, SIX bad,, 3 August 

110 

35 

19 

12 

153, ,, ,, 7 ,, 

118 

35 

18 

12 

87, female, , 30 April 

115 

33 

19 

12 

91, „ adult, 2 May 

120 

32 

19 

13 

160, ,, subad., 3 August ,, 

115 

34 

19 

12 

162, „ ' 6 

108 

33 

oo 

1 — 1 

12 

For cranial measurements see Table at p, 8S4. 



This mouse resemldes J/. agrestis e. 

csvJ in 

size 

and 

general 


pi'opoi'tioiiS; but may ]}e recognized at all seasons by its nlucb. 
tiiinner coat and the miieli lesser amount of yellowisli wasli on 
tbe under side, resulting in the slaty bases of the hairs ] 3 eing 
visible and taking part in the general coloration; the under side 
thus resembles that of immature exsul. The upper side is slightly 
less brightly coloured than in exsul ; the hairs of the back reach 
a length of about 8 mm. 


Text-%. 138. 



Dorsal view and profile of skulls of (A) lUcrotuii agrestis exsul and 
(B) M. a. macgilUvraii, Natural size. 

A quite young male (No. 79) is in dusky pelage, with very 
slight development of the light hair-tips. The haii‘-tips of the 
under side are of a very light tint, increasing in depth through 
the flanks to the back and poll, where they are deepest but never 
approach the rich buff of adults. The rump of this specimen is 
more dusky than the back. 

In each of the eight skulls examined the anterior upper cheek- 
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tootli has a distinct and often rather large foiii-th inner angle. As, 
is usual in microtine subspecies, the subspecific cranial cliaractei's 
first become obvious in old age, although, if care be taken to 
compare onl}' skulls of equal age, close observation will find the 
beginnings of such characters in vounger stages too. The oldest 
skull, the type (iSTo, 102), is fairly comparable with that of iSio. 139, 
a M. a. exsul from Mull, from which it is distinguished by its deeper 
rostrum, lighter jugals, and more nearly vertical occiput : because 
the occiput is less sloping the interparietal is a little less 
reduced, — its posterior border is straight instead of sinuous, 
and it is rather longer antero-posteriorly. The most striking 
difference is seen, however, in the form of the ‘‘ shield or 
flattened dorsal area delimited by the temporal ridges upon the 
sides of the braincase. In exsul (text-fig, 138 a) that part of the 
temporal muscle which arises between the interorbital region 
and the glenoid articulation continues apparently tliroughoiit 
life to extend its area of origin by creeping up the sides of the 
braincase and so pushing the temporal ridge backward ; the result 
is that in old age the anterior width of tlie “ shield/' taken 
between its antero-external angles, is considerably less than its 
glenoid width : in the Islay mouse the upward creeping of the 
temporal muscle ceases at a relatively early stage of growth, and 
the result is that in old age the shield ’’ presents a form which 
is found only in relatively early stages of development in exsul. 
The oldest skull of exsul from South Uist (Edinburgh, No. 300) 
is younger than the skulls from Islay and Mull just described, 
the temporal ridges not 3 ^et being quite fused in tlie interorbital 
region, but the form of the “shield” is already more modified 
than in the aged type of the present subspecies. 


MiCROTUS AC4REST1S XEGLECTUS JeilVllS. 


Three, Bute. 


Dimensions : — ■ 


No. 67, male, juv., 19 April 1912 
3, female, ,, 12 March „ 

64, „ „ 18 April „ 


Head & 
body. 

Tail 

Hind 

foot. 

Ear. 

98 

26 

17 

12 

100 

26 

16 ' 

11 

95 

24 

16 

11-5 


For ciunial measurements see Table at p. 834* 


The short tails are, no doiibt, due to immaturity. 

Making allowance for the youth of these specimens, we 
can detect no character by w^hich the skins or skulls can be 
differentiated from those of M, agresiis neglect us of the mainlancL 
In bis recently published ‘ Oataiogue of the Mammals of 
Western Europe ’ (1912), Mr. Miller treats the various agrestis- 
like forms' as, subspecies. We think it preferable, somewhat': 
as proposed by Barrett- Hamilton in 1896 (P.E.8. .1896', 19th May,, 
pp* 599-608), to regard these forms as beionging to two species, 
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.-a larger riortliern with isolated southern colonies, now known to 
be oldex’ in western Europe, a smaller soatlieriiy now known to be 
a recent comer. Such an arrangement shows the relationships 
most clearly. The eaiiiest known member of the group in Europe 
is a species of which the fossil and fragmentary remains have 
been found in the early middle pleistocene brickeartli of the 
Thames at Grays in Essex ; whether this form has any close 
■affinity wTtli aii}^ living now it is impossible to say. In the 
late pleistocene deposits of Britain, such as that filling the 
Iglithain Fissures, and in many of the caves, remains of a 
lai’ge form not certainly distinguishable, with the available 
materials, from J/. agrestis neglectits occur. The Skancliiiaviaii 
agrestis, the Hebiidean exsul and macgillivrcm^ the pleistocene 
and recent Biitisli neglect us, together probabl}^ with the soiitliern 
Frencli and Swiss levernedii, are all intimately connected forms 
and iiiay be regarded as subspecies of JL agrestis, and of them 
riiacgiUivraii may be counted as the most primitive. At some 
time since the close of the pleistocene period JI. agrestis 
neglectm has been succeeded in England and the lowlands of 
Scotland by a smaller, brighter form, which being a newer 
immigrant, may well be granted specific rank as 2L hirtiis 
Bellainy, with JL hirtus bailloni de Selys of France as a 
subspecies. 


Cranial measurements of Jficroim agrestis. 




]Xo. 139, male. 

28-6 

i 16-2 

; 3*4 

12*5 

7*1 


S *1 

6*9 

AEiUiJr. 

43, juv. f. 

26*8 

: 15*2 

3*4 

ire 

6-2 

tvs 

7*4 

0*9 


52, „ m. 

27-0 

S lo’S 

3‘o 

12-5 

6*4 

7“o 

7*4 

7*0 

JlTHV. 

119, female 

27-3 

' 16'5 

3*4 

12*5 

6*7 

7‘8 

7*5 

7*0 

N. biST. 

372, „ 

26-5 

! 14’6 

8*3 

11*6 

e'j' 

7'5 

7*6 

6*8 : 

S. UlST, 

300, ,, 

27-8 

: 16-3 

3*3 

12*4 

(VS 

7*9 

7*8 

6*5 1 

J/, a. mucgilUvraii, 








1 


Ko. 89, male. 

26-4 

lo*3 

3*8 

12*0 

6*7 

7-9 

7'2 

6*0 


78, •„ ... 

26-0 

15*3 

3-6 

i 11*8 ' 

6*2 1 

1 7*6 i 

7*0 : 

1 6’7 


103,, „ ... 

26-6 

15*4 

3*7 

1 12*0 i 

6-2 1 

! 7-6 

i 7*4 

i 6*8 


87, female . 

27'4 

16*0 

3-7 

i 12*1 i 

eB i 

^ 7*9 

1 7 .; 

6*8 


102 , Type... 

28‘7 

16*4 

3*7 

i 12*6 'i 

1 : 

e-7 

8*7 

1 7*8 ; 

71 

j/. « 

mglectus. 




1 ; 

i , ■ ! 





Bute. 

No. 67, juv. m. 

24*3 

14*0 

3*6 

1 11*5 ] 

6*0 1 

6-8 

6*9 

61. 



24-4 

14*1 

■ 3*3,. 1 

10*8 j 

' 6*1 j 

' 6*8 ; 

',, 6*8 ,j 

i 

6*7 
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Apodemus sylvaticus SYLVATicrs Linnaeus. 


Seventeen, Bute. Dimensions :~ 



Head & 


Hind 


Skull 


iiodr. 

Tail. 

mot. 

Ear. 

c.-b. 1. 

iSo. 1, male, 9 March 1912. 

95 

78 

2i 

15‘7 ^ 


4 12 

rj rs 

90 

80 

22*7 

15-5 


L ’j lo ?? '1 

90 

80 

23 

15 

22-5 

10. „ 16 

90 

75 

22*5 

15 t 

22-5 

12, „ 17 

90 

77 

21-7 

15 


21, „ 20 .. 

100 

86 

22*5 

15 

23-2 

23, „ „ „ 

87 

76 

22 

14 

21-5 

28, „ 21 

95 

85 

22*5 

15 

23*1 

31, „ 23 

95 

75 

22 

12-5 j 

22-0 

5, female, 12 „ 

80 

78 

23 

14-5 

21-5 

8, ,, 13 ,, 

88 

75 

22 

14-7 

•19*2 

y, „ 14 „ 

90 

75 

22-7 

13*5 

22-4 

11, » 16 ,, „ 

85 

1 3 

21 

16 

21'0 

20, „ 20 „ 

90 

90 

22 

15 

22-8 

oo 

5? T5 ?5 71 

83 

67 

20-5 

14-5 

20-4 

21 

jj -Ji- r" 

80 

80 

21 

14-5 

21*8 

i\(\ OO 

ou, ,, -- „ 

80 

73 

22-3 

16 

21-6 

Average of 17 specimens of ] 

l:)oth sexes t ^ 

77-8 


14-76 


Bi.'c, Great Cembbae. 

Ko. 33, male, 27 March 1912. 

95 

92 

23 

15 

23-4 

pi 

GO 

95 

90 


14-5 

22*8 

36, .. 29 ,, 

95 

92 

,23 

16 


37. 

90 

88 

23 

16 


38, female, 

93 

90 

23 

15 

23*2 

40, „ ^ 30 ,, 

Average of 6 S23eciineiisi of '|_ 

90 

93 

90 

90*3 

23 

22-8 

16 

15-4 

i2*4 

both sexes ■ I 


A ratlier rufous series, perhaps due to late winter coat being 

■worn. 






Nine, Aeran. 

No. 44, male, 3 April 1912. 

100 

88 

24 

14*5 


48, „ 4 ,, „ 

105 

83 

24 

15 

24-0 

49, ,, ,, ,5 ;j 

105 

86 

23*5 

14 


nd, ,, b ,j 7? 

100 

85 

23 

14 

23-6 

54, ,, ,, ,, *j 

100 

88 

23-7 

15 


, 45, female, 3 „ ’ 

90 

81 

24 

14 

22-6 

55, ,, 6 „ - 

95 

85 

2o"€) 

15-5 

23-4 


95 


23 

14 ■ 

24-0 

6L '11 ^1 ' IS ■ 77 

95 

80 

23 

14-5 § 

23-6 

Average of 9 specimens of 1 
both sexes J 

98*3 

84*5 

25-5 

14-5 



Tins series shows a rather large reddish mouse, with a tencleiicjy' 

towards the large toot ami short eaiMit* is. , ' 


* Trapiml onniioss-coveml bunk. f Trapped in p:rass near sea-«1iore.' 

X Trapped'in middle of roudi pasture. § Trapped in beatlier on, side of cliff. 

Prog. Zool. Soc.— 1913, No, LY.' , , 55 ■ " 
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One. OiGHA. Dimensions: — 

Head &. Hind Slciill 

bociv. Tail. foot. Ear, e.-l). 1. 

::^o. 126. female. 22 1912. 100 85 22*5 15 

A. rarlier ]ar;ie riui'sini:' specinieu witli dimensions tending 
towards these of hebridet^sis. 


Ten, IsLAT. (8, Sliej^pard ; 2, Eoyal Scottish Miiseiun.) 


iNo. 97. male, 3 Alav 1912. 

83 

74 

23 

13 


99 , „ 7 „ 

98 

78 

23*5 

13*5 

23*0 

93. fema.le, 2 

88 

SO 

22 

15 

22*1 

94 

lOii 

88 

23 

15 

24*1 

104, 9 .. 

95 

85 

22 

14 

23*7 

164, ,, 7 Ang. .. 

90 

80 

22*5 

13 


166. .. 8 

90 

75 

22 

13 


167, .,jnv.8 .. ,, 

65 

64 

17 

8 


Eoyal Scottish l\Iuseiim : — 






INo. 397, female 

lol 

95 

85 

22 

14*5 

15 


398, „ ' 

90 

23 


Average of 9 adults of ] 
both sexes f 

93-3 

81-6 

22*5 

14 



A Bioderately large nmiise, with back heavily tvashed tvit],i 
Ijltick. proba.hly indicating tlte new siimriier coat; stomacli cletin 
white, and slight trace of yellow collar. 

Three. JuitA, 


27 0. 

122, male, 18 Mav 1912. 

98 

84 

24 

14*5 



•? ?• ?? 

100 


22 

14-5 

23*9 


113, female, 16 .. ,, 

95 

73 

oo 

14*5 

23-5 


Average of 3 speeiniens ] 

97*6 

7 S' 5 

00. a 

14*5 



of botli sexes f 

ZA 0 


Five 

, j\IULL. 






27o. 

129. male, 13 June 1912. 

95 

92 

22*5 

14 



131, „ 15 „ 

98 

90 

24 

15 

23*2 


133, ' 18 .. 

100 

87 ■ 

O'O 

14 

23*8 


137. ■ „ 20 .. 

92 

88 

24. 

14*5 



140, ,, 22 „ „ 

100 

80 

24 

14*5 

24*2 


Average of 5 loaies 

97 

87-4 

23*2 

14*4 



Four, Tiree. 


27o. 146, ' iiiaie, 8 July 1912. 

105 

88 

23*5 

13*5 

U8, „ 10 „ „ 

105 

88 

24 

13 

149, „ 12 „ „ 

100 

73 

23 

14 

'■ 150, female, 13 „ ; ,, 

100 

88 

22 

13*5 

■ Average of 4 specimens of ] 
bo til sexes' J 

> 102-.5 

84-25 

23*1 

13*5 
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Six from Tiree, in Royal Scottisli i\;[nsenm 

- 



Head &■ 


Hind 



budv. 

Tail. 

root. 

Ear. 

No. 344, male. 19 Nov. 1906. 

Si) 

85 

23-5 

14 

385, 19 i’eb. 19(i7. 

95 

89 

23 

15-5 

■342, female, 19 Nov. 1906. 

86 

90 

22 

14 

343, 

82 

85 

23 

14 

345, 

75 

74 

21 

13 

346, 

82*5 

86 

23 

15 

A\’erage of 6 specimens of ] 
botii sexes 1 

■ 83'4 

84-S 

19-2 

14‘2 

Aveinge of 10 specimens ] 
of both sexes \ 

92*9 

84-5 

21-1 

13-8 


Tlie specimens; from Tiree mid ]\Iidl are, when adult, apjaireiitl}' 
al)Ove the jiverage size, and tend to liave tlie large hind feet and 
small ears of hebridensls. They also approach kehrklemls in a 
tendeiic}' to have the luider side washed with yellow. 


Oranial measurements of Apodemus sjilvaticus si/lmtims. 


t 

j 

'5 i .H 

5 1 

r-, .2 

3 

— 


'A 

In 

^ -^2 ; S 

J 

'« £ 
ii g: i 

*5 1 ! 

= 1 

f 

; Uute, 21, male 

2S’2 13-0 : 

41) 

11*2 ' 

8-0 

■ i0’2 ; 

G-O 

1 3-9 : 14"2 

3*6 U^rrd. 

' 28 1 

23’1 I 12“8 1 

3-0 

1 11-2 j 

8*0 

: i 

61 ' 

10 ‘ 14-3 

3‘8 Adnii: 

0 a mbrae,S8, female. 

23-2 ' i3‘2 

3-8 

irs : 

8-2 

9-2 1 

6‘8 i 

3’9 : 115 

1 3-6 Uucd. 

Arran, 48, male ..... | 

241) ,! 13*0 

4*0 

,12-0 

8*3 

i 9’6 ' 

G'8 

; 4’2 ' 119 

1 31 Adidt. 

Islay, 94 female j 

241 i 14-0 

41 

HI 

7-8 


v'O 1 

31 : 119 

31 \A:xA. 

! Jura, 12;3, male ..... > 

23'9 ■ 13-0 j 

4'0 j 

ll-B ,■ 

8*2 

; 91 I 

7*0 , 

1 41} i 114 , 

\ 3-8 Adnli. 

Mull, 149, „■ 1 

24-2 i 13-0 i 

1 ■ . .* 

,.12 ■ 

111 ; 

81 

io'2 ; 

71 1 

41 ! 141 

3-8 lAued. 


We aic unable to distinguish the specimens from tlie islands 
from h. suhiUkus of the mainland. The dimensions 

recorded aljove afford an idea of the variability encountered in this 
form: even allowing for errors on the part of the collector, and 
for the differing ages of individuals, there seems to be an iiilverent 
tendency to vary. On .all the islands, .except Bute and Great 
Giimbrae, there is a diiiiiy seen tendency to acquire greater size, 
larger hind feet, and shorter ears, i. < 3 ,, a tendency to vary in 
the same direction as further. showui by.'tlie' speci- 

mens from Tiree and Mull, in which the belly tends to be 
washed with yellowish tints. 


55 ^, 
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ItlTS MUSCULUS Liniifeus. 

One, Tiree. Biniensions - 

Head & Hind 

bodv. Tail. foot. Ear. 

147, male, 10 July 1912 ... 80 77 18 ? 11 ? 

An example in the ^’•ellowisli outdoor pelage. It was trapped 
ill saiid-liills. 


In coiielnsioii we have to sum up the distributional evidence 
and oSer a few remai'kSj of a quite tentative character, upon 
its ineaniiig as it appeals to us at present. Of the shrews, 
*8. mhmt'US occurs throughout the Outer and Inner Hebrides, 
and in tlie Orkneys, Ireland, and other islands ; S, araneus, 
on the other hand, is confined to the rnainland, the Inner 
Hebrides and such islands as Anglesea and Wight ; it is 
represented in Islay by the peculiar tS, grantU connected 
niorphologically and geographically with the parent form by 
means of the partially cl itferen tinted Jura form. We may 
therefore perhaps conclude that S. mimLtus wms the first form to 
arrive in this region; but this point is of little importance, 
liecause both species have liad representatives in Britain from an 
extremely early period, and the problem before them in the past 
may have simply resolved itself into a contest of endurance to 
decide which of them could survive the ligours of the glacial 
period in the outlying districts. Be this as it may, one faet 
stands out clearly, that Islay has been separated from the 
mainland longer than have the other islands of the Inner 
Hebrides, with Jura approaching it in age. The microtine 
species lead us to much more definite conclusions. We have in 
tlie Inner Hebrides two genera, Mkrqf>us and Evotmnys ; the 
former alone, so far as is known, inhabits the Outer Hebrides as 
well. As is well known, neither genus occurs in Ireland, and 
Mkmtm alone is met with in tlie Orkneys. There is a great 
difference, however, between the Orcadian and the Hebridean 
species of Mkroim: the Orcadian forms are members of the 
Jf. armlis group, while those of the Hebrides are members of 
the M. agrestis group. Now, at first sight, liaving regard to the 
fact that M. of^cademis and M. saridaifensis have a. near ally in 
the C4iiernsey if. sarnms and another in tlie Lite pleistocene 
English if. cornm, as well as to the fa.ct that this group is no 
longer represented on the mainland of Britain, one miglit feel 
inclined to look upon the Orcadian fauna as an older one than 
that of the Hebiides. On the other hand, we have to remember 
that both the if. agrestis group and the gemis Evotorni/s appeared 
in Britain long before any of the other modern groups of Yoles. 
Each is represented in such an early horizon as that marked by 
the Grays brickearth by a form much like the living ones ; while 
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the M. arvalis group iii a modern guise does not appear iiiitil the 
late pleistocene era. Secondly, we have to face the remarkable 
fact that both E. alstoni and 21. agrestls e.esul, with its ally 
macgiU'wraii from Islay, are most closely related to the Skandi- 
naviaii species. Moreover, 21. agrestls inacgiUhra vi appears to Ije 
a little more primitive in its organization than exS'ul ; the latter 
form in turn a little more primitive than true ag’restis. The 
interpretation of these peculiar facts which we suggest is that 
the Hebiicles have formed a refuge for some very old mammals ; 
that from the former continuous land area, of which they are 
BOW the disconnected remnants, certain of these old mammals 
’were dispersed along former land Imidges to Scandinavia. The 
proximity of the Atlantic would ensure the existence of much 
milder conditions in the Hebridean area during the glaeiid 
period, at whatever moment in pleistocene time that remarkable 
event transpireil, than wmuld lie present elsewdiere to the east. 
It will lie seen therefoi^e that we are practically in full accord 
w'ith the \'iew^s put forward by Mr. L. Stejneger in Ids \'ery able 
and suggestive paper “ On the orimn of the so-called Atlantic 
Animals and Plants of Western Norway (Bmithsonian Mise. 
Coll. vol. xlviii. p. 458, 1907). Just as the presence of S. grantii 
implies that Islay wxas separated from the mainland at an earlier 
date than w^ere the other islands of the Outer Hebrides, so the 
existence upon it of 21. agrestls macgllUvraU and of a distinct 
subspecies of Stoat, Ilustela erminea riclnce (found in Jura as 
well), may be taken as evidence that it w^as detached from the 
common Hebridean land surface at a relatively early moment. 

The early detachment of Islay and its peculiar nia.mmals has 
an important bearing on the origin of tlie Irish Fauna. It 
indicates that Islay and Ireland have not been connected since 
the genus Microtus and Soi'ex aranetis leached the Inner Hebrides. 
And if that were so, the existence of the deep North Channel 
between Ireland and South Scotland must at the same time have 
interrupted communications in that direction also. We are 
tlius unable to accept E. R. Alston’s suggestion (Fauna of 
Scotland, 1880, p. 5) that Ireland received its mammals from 
Southern Scotland, and are forced to derive the Irish Fauna from 
England and Wales (see Bairett- Hamilton, Clare Island Survey, 
Mammalia, Proc. Roy. Irish Acad., March 1912), 

EXPLANATION OF PLATE LXXXIV. 

Fig. 1, Sor ex grantii. Natural size. 

2. Natural size. 
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47« Some Miocene Cirripedes of tlie Genera Hexelasma 
and ' ScdlpeUinn from New Zealand. By Tho3IAS H. 
’Withers^ F.G.S.^ 

[.Received .May 6 , 1913 ; Head June 3, 1913.] 

(Plates LXXXY. & LXXXYI.f ^ Text-figures 139, 140.) 


IlN'DEX. 

Pag’e 

Introduction 810 

He.felasma auel'l-amlh-miii Hector .sp 811 

Structure and Affinities of II. anilhdidieiim 846 

He.mlasmu sp 847 

Sealpellinn sulplamini, sp. n 848 

SealpeJIuni {Areosetdp)eIIii})i) nngnlatim, .sp. ii 850 

Distribution (Geological) 841, 848, 851 


Tliis paper contains the results of a study of the remains of 
the “ gigantic Cirripede ” (== llemlasmu caicklandicum) from 
New Zealand, as well as some notes on a smaller species of 
Jlexelasma, and tlescriptions of two new species of Sedpellumi. 
One of the latter is founded on some valves in the Geological 
Department of the British Museum, and tiie remaining species 
of SmlpeMmu and the small Hexekmna were found associated in 
the. matrix with the remtiins of llexelmma aucMmidimmn. 

Remains of a gigantic Cirripede have long been known to 
occur in the Y'aitemata Beds (Miocene) of Motntapii Island, 
Auckland Harljour, Xew Zealand. These remains have been 
considered by Sir James Hector (1887) and Prof. Blaxland 
Benham (1903) as belonging to a pedunculate Cirripede; but 
while the former referred them to the 

latter til ought tl iat they approached more closely to the genus 
FollimpBB... 

On .learning of my ’wish to - -see some of these remains, 
Prof. James , Park was good enough tO' write to Dr. J. Allan 
Thomson, Pali:eontolog,ist, to the- Geological Survey, Dominion 
Museum, Y^ellingtoti, ■■■who ■most . kindly ■sent me the actual 
■specimens,^ collected by Prof. Park 'in 1887. Prof. Park wunte 
also to. Prof, Benham, 'Who' sent me plaster-casts of the specimens 
figured by him in 1903; these casts are now in the Geological 
liepartinent of tire British Museum. My thanks ax-e therefore 
clue to,' Professors Benham and .■Park and I)r. J. Allai'i Thoxxiso,n, 
■a^ocM have also to acknowledge the kindness of Dr. A. Smith 
YModward ^ in ' allowing ■ me to describe the new species id 
'^^mipelkm in the Geological Department of the British; Museum. 

^ Commiiiiicated by ■Dr. W. T. Calmax, F.Z.S. ' " 
t, For explauafipn of tbePiates, see^p. 854. ,■ ■, ■,,!, ■"■.;. : ■ 
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AH.Searle delet litli. ; HiitliiroTp. 


Fig^ 1-6. SCALPELLUM SUBPLANUM. sp.a. 

Fig? 7-13. S. ARC 0 S C ALPE LLUM UN G UL ATUM. sp.n,. 
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B A L A N I B .E. 

C4e]ius Hexelasma. 

191.J. Hexelcisma P. P. 0. Hoek, Siboga-Expeditie, Cirripedia 
Sessilia, p. 244. 

** Coii:ipa,rtmeiits six ; carina, carino-lateral, and lateral eompa.rt- 
meiits adtli abn. but without radii, the rostrum having neither 
radii nor ahe. Parietes not porose and witlioiit longitudinal 
riljs on their inner surfaces ; basis membranous. Opercular 
valves sub-triangular.'’ . . . P. P. 0. Hoek, 

Hexelasma AiTCKLANDicuM Hector sp. (Pi. LXXXY.) 

1888. iScal2}eUura aacklandicnm Hector, Trans. N.Z. Institute, 
voL XX. (1887) p. 440. 

1903. Follicipes ? amJclcmclicus Hector sp. : W. B. Benharn, ‘‘On 
some Ilemains of a Gigantic Fossil Cirripede from the 
Tertiary Ptoeks of Xew Zealand,” Geol. Mag. London, 
dec. 4, vol. x. p. Ill, pis. 9, 10 ((non figs. 8, 9). 

1905. Follidpes aiicMcmdictis Benliain : E. Clarke, The Fossils 
of the Wiiitemata and Papakiira Series,” Trans. X.Z. 
Institute, vol. xxxvii. (1904) p. 419. 

1910. 1 Hector sp. : J. Park, ‘‘Geology 

of Xew Zealand,” p. 115 (pi. 7), pp. 113, 134. 

Diagnosis, Compartments attainiog a length of at least 187 mm., 
carinal, carino-lateral,, and lateral compartments wdth simple' ahe 
('L, e.,. there is no distinct upturned extension at the margin). 
Slieath feebly developed, almost absent, and with no S'liturai edge 
to abut against the longitinlinal ridge formed on tlve inner 
surface. Opercular valves iiiikuown (except for probably a single 
tergii.in). 

, Material, 7 rostral compartments, 9 caiinal, 13, lateral (8 xiglit 
and 5 left),. 5. ear in o- lateral (3, right and 2 left), together with a 
.small tergum (PL LXXXY. figs. 13 «, b), %vhieli,may or may not 
belong. to the species; ail these are more or less imperfect. ,The 
'S|)ecimens are in tlie collection of the Geol. Snrv. Xew Zealand, 
and are , marked .with the locality-niimber- 695,. They are .pre- 
.sUmably the syn types of Hector. In addition ,to tiiese specimens 
I have examined plaster-casts, of the specimens fi,gu^ed^ .by 
Prof. Benhairi, 

MIolotgpe. From among the Syntypes -of Hector,' I .select a.s 
holo'type.the rostrum here figured o.u PL .LXXXY.' fig., L,; 

. Ilorizcm mul Locality. ■ Miocene, Oamaruian, BaS'C of 'Waitemata 
Beds 'Motutapu Island, Auckland ..Harbour,' New Zealan'd. ' 
'General Femarks. Sir James Hector. ('188'7),' first called at- 
tention ' to this fossil, ' and, .at. a meeting , of the 'Wellington 
PhilosopMcai .Insti.fcute lie.,remarked. .on some .remains of it tlieie 
'exhi'bited 

Specimens of a large fossil stalked Cirripede, recently 
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collected by Mr. Park, at Motatapu Island, AiieklaiKi. A cai;efiil 
restoration will ha.re to be made before definitely determining 
this fossil, but it will pi'obn.bly be found to belong* to the genus 
Scaipellmn and is distinguislied provisiouall)* under tlie rninie 
S. aiicIdamUcum. In size, tliis fossil Cinipede greatly exceeds 
an}' previously known, in S. magnum tlie eapituluin l)eiug oidy 
it inches in length, while in the Anekhind specimen it ivS at 
least 8 inches. Tliese fossils occur in a, breccia, marking tlie old 
shore line of the upper part of tlie Waitemata Series, similar 
to the Cape Eodney beds. The associated fossils are Corals,, 
Bracliiopods, and Eeliinoclerms. Among the latter ai-e Uvo 
specimens having plates of a Cidaris of enormous size.” 

Attention was again called to this fossil in 1903, when 
Prof. Benham descrilied and figured certain valves. He con- 
sidered that tliey showed closer resemblance to the capitular 
valves of certain species of PoUieipes, and doulitfully referred, 
them to that genus. 

After an examination of the present material I am convinced 
that the valves lielong to a sessile Cirripede allied to Jkdanus. 
There are six compartments — a rostrum, eariim, right arid left 
lateral, and right and left carino-latei*al. Prof. Benham figiii'ed 
only four valves, namely, “a carina, left scutum, ? rostrum, and 
? upper latiis.” The carina figured by him is the same as that 
now considered as a carina, and the scutum and ? upper latus 
correspond to the right and left lateinl compartments respec- 
tively; but the valve figured (Benham, 1903, pi. 10, figs. 8, 9) 
as a ? rostrum ” is really a carina of Scalpelkim stdiplammiy 
sp. n. (see p. 848). The valves considered liere as rostral ami 
right and left carino-lateral compartments were not figured 
by Benham, and it has now been possible to give figures of the 
inner surface of each difierent compartment. 

pescripimi of Valves. Valves with solid walls of variable 
thickness, ^ apparently not more than 2*25 mm. ; externally 
marked with prominent, more or less regular, transverse growth- 
ridges, leather more strongly marked on the carina. ; sometimes 
ridged longitudinally, and in one or two cases the valves are 
distorted by linear depressions; but all the valves are moi*e 
or less irregular in shape, and this is obviously caused by tlie 
surface of attach ment; inner surface not longitudinally ribbed 
near the base as in IMamiSy for the smooth inner surface slopes- 
gradually to meet the outer surface and forms a definite, more 
or less smooth edge. 

Eostral compartment (PI. LXXXY. figs. 1-3) without radii, 
almost symmetrical, moderately convex ti%ansvei’sely and slightly 
convex longitiidinallj, bluntly angular at the apex, and either 
rounded or slightly concave at the basal ma.rgin ; triangular in 
shape when young, but in the older and consequently longer 
valves, the lateral,', 'margins ’for; -the, greater ..part are '■ almost' 
parallel to each other. On the inner surface two more or less 
.prominent ■.■.Hdges,, extend,' Hrorn^ die out at a point 

halfway from the apex in the young valve (fig. 2) and at a 
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point a,boiit oiie-tliird tlie length of the valve fi'Oiii tlie l)rokeii 
apical portions in tlie larger valves (hgs. 1, 3). Obviously tliese 
ri<lges serve for the reception of the angle of tlie ahc on tlie 
adjacent lateral valves, and the space between tlie ridges is 
liiaiked, in the older specimens, wdtli transverse lines. The 
portion of the valve enclosed by tlie ridges is lialf as wide as the 
adjacent parts of the valve in the specimen figured (.fig, 3 />), but 
in the valves figured (figs. 1 h, 2 b) it is wider. At the base of 
the two ridges extending from the apex, and only in the Lirgest 
valve (fig. 1 5), a slight transverse ridge is foi’ined by tlie 
tliickening of tliat part of the valve enclosed by tlie ridges. 
From a point about one-third from the base of the valve, a, small 
extent of the inner surface, parallel to the outer margins, is 
marked with lines which extend upward, and liend abruptly 
iiiwai'ds towards tlie ba.se of the ridge on either side ; these lines 
are made by the alae of the lateral compartnients which are 
ox erLipiped by tliis part of the valve. 

Lateral compartment (figs. 4-fi) with an ala on the rostral 
side, moderately convex transversely, and longitudinally rdmost 
fiat, irregularly convex, and in one case bent in an elongately 
^-sliaped curve; tlie whole valve is usually strongly bent 
towards the rostn,im, but one valve is strongly bent away from 
tlie rostrum. Parietal portion very much wider than in tlie 
cariiio-laterai compartment, as much as three times as wide as 
the widest part of the ala in one valve, and in others from two 
to under one and a. half times as wide. The two maigins of the 
ala foi'iii an obtuse angle, the upper maigin is practically straight 
and the lower somewhat concave, but their shape is inlluenced by 
the degree of curvature of the valve; the growth-lines on the ala 
ai‘e closely set and extend oblicpiely npwai*ds from tiie base, and 
on reaching almost to the upper margin curve dowm wards to tlie 
angle of the ala.; on the lower margin, near the angle, a small 
sinootli portion is left just below where the growtli -lines bend 
downwards. On the inner surface, almost at the middle of the 
parietid portion, a more or less prominent ridge extends from 
the apex and dies out at a. point opposite the a.ngle of the ala ; 
near the pi'iiietal margin the inner surface is niarke<l with lines 
which extend upwards, and on reaching a point just abo\T) tlie 
base of the longitudinal ridge bend shai’ply in wa,rds and down- 
wards.to' meet its' lower .extremity ; these 'lines are obviously 
made by the ala of the carinodateral compartment, the angle of 
which abuts against the longitudinal ridge. Between the longi- 
tudinal ridge and the upper margin of the ala the inner surface 
is marked with indistinct and irregular transverse lines. 

Caririodateral compartment (figs. 7~9) obtusely triangular in 
general outline, with an, ala on the, rostral side. . The' whole valve 
bent, especially in its apical half, tow^.ards'.the rostrum, is a.lmost. 
, flat, 'tmn,sversely, and the 'paiietal p,prtion ismiiclrnarrow^er 'than' 
that, of .the lateral compartment;.' ''the .two 'margins, of, the':; ala ■ 
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form ail olituse angle, the upper uiai*giu of wliieli is straight and 
oliliqiiely inclined towards the apex, and the lower nau'giii, wiiieli 
is concave, emerges from just above the base of tlie valve, and 
■curves gently ii[nvards and then sweeps slairply outwards to meet 
the upper margin. Paiietat poi'tion of vah^e exti-eniely iiai'row, 
the widest part iieing about oue-fourtli the widtli of tlie widest 
part of tlie ahi. On the ala the growth-lines are closely set, and 
follow a similar* course to those on the lateral compartment. 
Beneath the upper Inilf of the ala, a portion of the valve on the 
imier surface is somewhat tliickened for about one-third the 
width of the valve: its inner margin is steep-sided, and forms <*i 
ridge, against wliicii abuts the angle of the ahe of the eaiinal 
department ; tlie thickened portion of the valve widens gradually 
from tlie apex, dies out at a point opposite the angle of the ala, 
and is marked with fine, regular*, closely-set, transverse lines. 
Near and parallel to tlie lower lialf of the parietal niargin, and 
for about one-third the width of the valve, the inner surface is 
marked with lines wliich extend upwar<ls, and, on reaching about 
half the length of the valve, are angularly bent downwards and 
inwards, and tlie lowest of tliem meet the base of the steep-sided 
ridge near the upper margin of the ala; these lines correspond 
to, and are obviously made by, the ahe of the cariim, which are 
overlapped by tlie portion of the valve thus marked. 

Carina! compartment (figs. 10-12) gently curved longitiidinallyj 
witli an ala on eacli side, and these are bent at a sharp angle 
from the parietal poition. Parietal portion narrow, transversely 
convex, especially near the apex, much narrower than the parietal 
portion of tlie lateral compartineiit, but vdder than that of the 
carino-lateral ctoinpartment ; alie about one and a lialf times as 
wide as the \videst part of tlie parietal portion, and in one young 
valve about the same width as the pa.iletai poi'tion. The ahe 
emerge from near* the base of the valve, widen gradually upward 
until about two-thirds the distance from the base, and here they 
bend fnrtlier outwards and then sharply upwards to tlie apex ; 
the two margins, therefore, rougldy form an obtuse angle, the 
basal niaigin of which is somewliat concave, and the upper 
niargin, which is the shorter, is straight. Tlie growtli-lines, on 
tlie, ahe extend obliquely upwards from the base and, on reaching 
ii> point more than halfway across the aim, bend sharply and 
angularly downwards to the margin; a' smooth triangular portion 
uf the' valve is left beneath the angularly bent growth-lines. 
Tlie inner surface is quite smooth except for some transverse 
lines, which mark the surface above the angle of the ahe and 
wliicii are more prominent at this point. 

Jleemiremeuts, The largest valve in the present series (a carina, 
".fig. 10) would measure, if complete, circa 90 mm., and the smallest 
valve (a lateral compartment, fig. 6) circa 12mm. ■Ono'.of, the 
■compartments (a lateral) figured 'by Prof. Benhani' as a, ■scutum 
.measures 187 mm. 
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Stnwtiire and Ajfmitks. It is evident from tlie structure of 
the inner surface of the compartments of tliis Girripede, and 
from the modification of the side wall of tlie compartiitents to 
form ah'e, that tiie elements combined to form a, shell something 
like the conipartments in the genus JJalimi/s. This is [jrov'ed hy 
the fact timt tlie hues on tlie inner lateral portions of tlie rostrum 
coiTesponcl to. and are olndously made by, tlie growtli -lines of 
the iila of eacli lateral compartment, wliicli was overlapiieil by the 
lateral portions of the rostrum ; similarly shaped lines on the 
lateral compartment correspond to those on tlie ala, of eardi 
caiiiio-Iateral conipartinent which was overlapped ]:>y tlie latei-al 
conipartment ; the more aiignlarly bent lines on the ca.rino- 
lateinl comptu'tments correspond to those on tlie ahe of the 
earinal compm-tment wiiich were overlapped b}’ the carinodatei'al 
compartment. In addition, more or less prominent longitudinal 
ridges are developed in tlie upper portions of the rostral, lateral, 
and cai'ino- lateral compartments against which the angle of the 
ala of tlie adjacent valves al)ntted. The transverse lines on 
the portions of the compartments not covered liy tlie aim are 
similar to those in Balanm, in wliicli they are caused by tlie 
successive exuviation of the opercular ineinbrane. To a similar 
cause may 1:>e attributed those in the present Chrripede. 

Tliat- tliis form is a sessile Girripede is, I think, be}’ond doiilit, 
and the irregularity in shape of tlie several compartments, as. 
well as tlie fact that some are externally and irregularly ridged 
longitudinally and others distorted with linear depressions, is. 
fiirtlier evidence in support of this conclusion, for these features 
coold lie caused only hy the irregularity in the^ surface of 
attachment. In accordance witli the afiove interpretation, six 
compartments would complete the wall of the shell, as in 
Balanm ; and it is important to note tliat every fingment in 
the present collection can he allocated to one of tlie six valves, 
figured. (PI. LXXXT. & Text-figs. 139, 140.) 

The shell of this form could not have been veiy vStrong, foi\ in 
compai'isou with the great length attained hy the eompa.itments,, 
the walls ai-e relatively quite thin. The compartments coiihi 
have been only weakly attached, and are in consequence always 
found quite apart from one another. Moreover, the alisence of 
radii, together with the absence of sutural edges to the aim and 
the comparatively feeble ridges or shoulders developed on the 
inner surface, and against which only the angles of the ahe could 
have abutted, show quite clearly the great structural frailty of 
the shell. It could hardly have been a littoral barnacle. 

Altlioiigli this form agrees with the typical species of the genus 
Balmms in the number of compartments forming the walls of the 
shell, it difiers markedly in the structure of these compartments. 
These difierences are (1) the absence of radii, (2) the simpler 
structure of the alic, (3) the absence of longitudinal ribs on the 
inner surface, (4) the feebly developed sheath, as well as tlm 
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Absence of a sntiu^al erl^i^e to abut against the loiigitiKlinal, ridge 
on the iiiTiei* siiii'aee. All these are primitive characters, and 
show that ill this Cirripecle we have a Balanid 3noi*e pidniitiTe 
til an Balanii'S. 

In-uiY preliminary consideration of this form I regarded it as 
lieiiig relat'eth iiiainiy in the absence of radii, to the recent species 
Balmms hlrmtus and B. corolllforMis^ which were included 
I)i*. Hoek''^ in a new section (Cl) of Balanus^ and B, hoekianms 
and B. miUstoderma^ which were referred by ,Dr. Pilsbiy t to the 
same section, and I intended to found a new genus to ineliide 
tliese species. On seeing a proof of Dr. Hoek’s work (191 3^ 
Hiboga-Expeditie, Cirripedia-Sessilia,’ pp. 244-246), Iioweveig 
I found that lie had iiiclinled these i-ecent species, together with 
TWO new species {II. vekdlnum and II. anf/urae)^ in a new genus 
Ile.celasma. 

Dr. lloek kindly sent me drawings of the type-species II 'rein- 
ii/ium. and from these it could be seen that while IlexeJasma 
differs from Balmim in the absence of radii and the absence of 
longitudinal libs on the inner surface, it agrees in having well- 
developed sheatlp and in the carino-lateral compartments iiaving 
an upturned extension of the al^e as Avell as a w'ell-developed 
sutural edge. 

Since “ FoUlcipes (?) (mcklatulkits '' agrees with Ilexdmma in 
the aljsence of radii and of longitudinal ribs on tlie inner surface, 
it seems mlvisa-ble to refer it to tliat genus ; but in, some respects 
it a.ppears to be somewdiat more primitive than the typical species 
of Hexdmnia, especially in the feeble development of the ' sheath, 
in the aliseiice of a distinct upward extension to the alie of the 
Cfiri no-lateral, compartments, and of a sutural edge to the a, la? of 
the earii,io-latieral compartments. 

The species included in Ilexelasma a,i*e all deep-sea forms, and 
occur at deptlis varying from about 100 to 900 m. In length 
the shell of the largest species, II. coroUiforme Hoek, measures 
nearly 45 mm., and since the largest-known eompaidiiieiit of the 
fossil E. audlandkum measures about 190 nim., the great 
difference in size is apparent. 

Except for Balamts psUtams Molina sp., which has been known 
t;o attain a ieiigth of 9 inches (circa. 225 mm.). Eexekmnia anck- 
la/idicim is the largest-known Cirripede. Balanus xrexnianni 
Pilsbry, another large barnacle, is recorded as measiuing 150 imn. 


Hexelasma sp. 

, A large number of the disconnected compart in ents of a small 
Ealanid are to be seen .scattered' about in the matrix containiiior 

1883. 'P. P. C. ‘Challenger’ Re|wrt, Zoolog\% vol. viii. pp. 155-160, 

' t 1911.' H. Filshry, “ Barnades of Japan ami Bering ' Sea?’ '.Bull.' 'Bureau. 
Fidheries, Wadiiwgtoi), vol. xxix. 1909, pp., '76-80. ' ' 
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tlie compartments of Hexelasma muMnvdicnin a;m:l the valves of 
SG(d'peilurii suhplavivm, sp. n. Those tlia,t I lau'e l)een aJ)le to 
extract and clean appear to ];)e somewhat woim, and tlie largest 
of tliein does not measure more than 5 or 6 mm. in length ; tlieir 
ontei' w.alls are tfjrown into comparatively vcide longitndiiia'I 
folds. Owing to tlieir worn appearance the finer eliara.cters ai‘e 
not well sliowii, hut since they do not a.ppea.r to j'lossess radii 
they must lie referred to the genus Jle.relasnia. Tliey differ, 
however, from tlie typical species of Hea^eUism as wdl as from 
the fossil II. cmcJdandicuia^ in having a well-developed sheaf] i, 
and in the presence of strong ribs on their inner surface. Ikdanm 
hmJdAmus (191 L ‘‘ Barnacles of Japan and Bering SeaJ 

Bull. Bureau Fisheries, Washingtorp vol. xxix. 1909, p. 77, 
text-iig. 8), which lias now been referred by Dr. Hoelc to Ids 
genns Iltxelasma^ agi'ees with tlie present corn|)artnients in tlie 
pi’esence of rilis on the inner surface, but it would lie rasli to 
say that they are related specifically. In view of the unsatis- 
factory preservation of these com];)artments, ami in tlie alisence 
of the o|)ercular viilves, I do not think it adN'isable to institute a 
new species. 

Horho'n and Locality. I'^fioceiie, Oamaruian, Base of Waitemata 
Beds; j\Iotutapu Island , Auckland Harliour, New Zealand. 

CoUecimn. Geol. Surv. New Zealand. 


P 0 L L I C I P E B I D .E. 

Genus Scalpellitm. 

1817. Scalpellmii Leach, Journ. de Physique, &(*., Ixxxv. ]). G8. 

Scalpellitm s'Ubplaxum, sp. n. (PI. LXXXTI. figs. 1-h.) 

1903, Ikdlmpes('l) cmddmidleus Hector sp. : W. B. Ileidiain, 
Geol. Mag. dec. 4, vol. x. p. 114, pi. 10, figs. B-O. 

Diaf/wsis. CaHim not separated into tectum, jiarietes, oi: 
iiitraparietes, flatly aivhed transvei‘se]y, liasa! mai^gin blimtlv 
augiilar; terguiii witli the upper cariual margin iinusuall}^ sliort, 
and making with the oecludent margin an ohtiise angle ; rostnim 
witii a wide, fiat median keel extending from the apex to the 
basa^l margin. 

-Material. 2 carime, 2 scuta, 4 terga, 1 rostruiri, and 1 sole 
earina ; most of iliese ai‘e incomplete, and tliey were all extracted 
from the matrix containing the valves of Ihxelasma aitdlimdimmi. 
LJoloiype. The earina figured on .PI. LXXXYI. tig. 2. 
OoUection. .Geol Suit. New Zealand. 

; Eorizon mid Locality. Miocene, Oamaruian, Ba.se of W'aitemata. 
Beds: Motutapu Island, Auckland Harbour, New Zealand. 

Carina not separated , into tectum, parietes, and, intraparietes, 
bowed moderately either inwards or outwards, widening gradually 
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from tlie a.pex to the basal margiii, which is more or less bluntly 
angular; fiatlv arched transversely and iiidistincth’ carinate. 
The apical portion of the smaller specimen is thickened to quite 
a tliird of its extent, the inner portion' foriniiig almost a hat 
surface eNtending f,rom each side of the carina. 

Length (fig. 1, ba,sal half of valve) 16*5 min. ; breadth 10 mm. 

Length (fig. 2, basal | of valve) 16*6 mm.; breadth 6-4 mm. 

Sciitiim trapezoidal, nearly twice as long as wide, divided 
almost equally by an indistinct, fiat, wide ridge extending from 
the apex to tlie basi-lateral angle, Oceiudent margin convey : 
basal margin ahiiost stivught. Tergal margin sliglitly concave, 
of al'jout tlie same ieiigtli as the convex lateral margin, with 
wliicli it forms an obtuse angle. Along the tergal margin tlie 
valve is roumled towards tlie inner surface. The inner oceliKlent 
edge is binad, fiat, of about the same width thronglioiit, marked 
with growtli-liues, ami overhangs the depression for the adductor 
scutoriini opposite tlie tergo-Iaterai angle ; the inwardly rounded 
tergal edge is marked with growtli-lines, but tlie extent tlnis 
marked iiaiTOws rapidly towards the teigo-Iateral aisgle. 

Length (fig. 3, incomplete valve) 28*'7 mm. ; lireadtli 17 mm. 

Tergum siibrhomboidal, with an oliscure rklge exteinling in a 
straight line from the apex to. the liasal angle, and davidiiig the 
valve unequally, the occliideiit portion being in its widest part^ 
almost twice as wide as that of the caiinal poidioii ; lower cariiial 
margin weakly convex, soinewliat longer tlia.ii tlie sciital nnrrgin,, 
and forming with it an acute angle ; np]jei‘ cailnal margin 
sliglitly convex, unusually short, ami forming an olituse angle 
with the slightly convex occludent inaigio, which is almost twice 
its lengtli. The oceiudent margin forms a somewha.t raised 
border*, and tins is followed by a wide, sliallow depression 
bounded l.iy an obscure ridge extending from tbe apex to a point 
oil the scuta 1 margin, which is sliglith* produced a]:iOiit one-third 
the distance, from the Imsal angle ; from this ridge tlie valve 
slopes upwards towards the apieo-basal ridge, and slopt?8 rapidly 
down to the carinal margin. On the inner surface a. narrow' 
portion of tlie valve along the oecimlent and upper carinal,, 
iiiaigiris is marked wdth growtlidines, and the extent thus marked 
is wider beneath the apiex. 

Length (fig. 4) 20 mm. ; bi’eadth 12 '4 mm, 
nostrum subtrianglar, strongly convex transversely, bow'ed' 
iiiwai‘ds, liasal margin convex,;, lateral margins sliglitly concave; 
a flat subi,iiedian keel extends fi'om tlie apex to' the ba.sal inargiii, 
and tills on tlie right side is folknved by a, further longitudinal 
ridge iiea-r tlie lateral margin, but on tbe ivider left side this 
ridge, if present, is extremely obscure. 

Length, (fig. 5,) 10’5 mm. ; bieadth (-wheri complete) circa 8 mm.' 
Sube,ariiia triai'igular, moderately convex ,tra,nsversely, bow’-ed 
inwards; iipex rounded; 'ba,.sal margin concave lateral margins 
sliglitly concave. On the inner surface * 1 . slight, but well-defined 
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ridge extends from tlie apex to about the middle of fclie valve, 
iiiid is tliere met by two further ridges extending from each basal 
angle ; the valve is tlms divided into three almost equal portions, 
ttie ]:)asal, one being smootli and doubtless covered at one time by 
the corium, the two upper portions being' marked with growth- 
lines ainl most probably overlapping the adjoining carino-laterai 
valve on either side. 

Length (fig. 6) 5 mm. ; breadth 5*2 mm. 

(yjrAparmn with other Species. This species is referred to the 
.'ii'eniis ScalpeUum (sensu lato), a course that is advisable until we 
can find the lemaining valves of the capitiilum, which may enable 
ns to refer the species to one of the subgenera into which 
■Sealpelhim has been divided. Judging from the known valves 
(eaiiiia, scutiiiii, tergnm, rostiann, and subcarina), this species is 
i-eiated to S. mndeamm Seguenza from the Pliocene of I^Iessino:, 
Sicily. The carina of S. zancleawmi <liffers in having a strong 
median keel, from which the sides of the valve slope steeply, and 
in the less angular growth-lines ; the scuta differs in tlie rounded 
basal iiiargin and in the usually less acute tergo -latei-al angle ; 
the terga differ in being much iiaiTOwer in proportion to width, 
in the iniicli more acute apical portion, and in the carina i margin 
not being divided into an upper and a lower portion; the rostrum 
differs in the absence of a wide, fiat, median keel. 


Hubgenus Aecosoalpellum. 

1907 (Oct.). ArcoBcalpelktM P. P. 0. Hoek, Siboga-Expeditie, 
Cirripedia Pedimciikta, p. 59. 

1907 (Nov.), llohscalpelliim H. A. Pilsbry, Bull. No. 60, U.S. 
Nat. Mus. p. 25. 

1908. Aremc/dpellim Hoek; H. A. Pilsbry, Proc. Acad. Nat. 
Sci. Philadelphia, p. 109. 

1912. Arcoscalpellum Hoek; T. H, ANithens, Proc, Zool, 8oc. 
London, p, 538. 

ScALPELLUM ( Arcoscalpellum) ungulatum, sp. n . ' (PL LXXXTI. 
figs. 7-13.) 

Btapiosis. Ciirina with, its tectum almost flat, parietes more 
than half the wi<lth of the tectum, intraparietes narrow and bent 
abruptly inwards, basal margin . rounded ; upper latera sub- 
trhiiigiilar, with rounded .basal margin and wide lateral portions 
obliquely, inclined towards the umbo; rostral latiis with siib- 
pamikrsciital and .basal margins,, and about one-third of its 
apical end:, which is much' thickened, projecting freely beyond, the 
'..scuta.,.. " 

'* 1876; 0.. Seguenza, Atti Aecad, Pautaniam, vol. x, p. 386, pi. vii, j5gs.'l-13.' ' 
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2Iaterial, 6 cariii^e, 4 scuta, 2 terga, 1 upper latus, and 1 rostra.l 
lafciis. 

Eolotype. The carina, 1. 15409 (fig. 8). 

Collectwn, Brit. Mils. (Nat. Hist.}. 

Horizon and Locality. Miocene, Upper Oamariiiaii. Blue 
Clay : Pareora, South Canterbury, New Zealand. Liiiiestone : 
Takiroa,, Oaina,ru District, N. Otago, New Zealand. 

In the Geological Department of the British Museum there is 
a, series of 14 valves of a species of ScalpeUum {seimi laid), 
registered 1. 15409-1. 15422. Altliougii these come from differeiit 
localities, they ai-e of interest, since they appear to i*epresent a 
single new species and enable ns to gain some idea of the form 
of the capitiilum (see restoi*ation, hg. 13). 

Tiiree of tlie valves (a carina, scutum, and rostral latus) are 
labelled | (Blue Clay) j Parimoa, New Zealand I Mr. 

C- I^IantelL” The remaining eleven valves (5 caiinm, 3 scuta, 
2 terga, and 1 upper latus) are labelled Scalpellimi | Takiroa, New 
Zealand j Mr\ C. Mantel!.’^ With the latter seiies is a MS. laliel 
(probably written by the collector) bearing the words Lime- 
stone j Takiroa-Crinoline Qu. 1852.*’ 

It is fairly obvious that tlie ‘‘Mr. C. Mantell” was intended 
for the late Hon. "Walter Mantell, from wliom a collection of 
New Zealand fossils ^vas obtained by the British j\Iuseuiii in 
1856. On failing to trace the above-mentioned localities, I wrote 
to Prof. James Park, wdio kindly informed me that “ Parimoa ” 
should be Pareora, South Canterbury, and Takii'oa is in the 
Oamarii District, N. Otago ; he was of the opinion that the 
Cirripede valves came from beds of Miocene (Uf>per Oamaruian) 
age. “ Crinoline Qn.” may mean Crinoline Qiiany. 

Description of Vcdves. Yalves thick, ornamented exteriorly 
with numerous excee^dingly fine ridges radiating from their 
apices. 

Carina narrow, -widening very gradually from the apex, 
moderately bowed in%vards, basal mai’gin rounded. Tectum 
almost fiat transversely, noi] carinate. Parietes more than half 
the width of the tectum (in one old specimen nearly as w^ide), 
bent iieaily at right angles to the tectum. ■ Intrapanietes very 
narrow, bent abruptly inw^ards and meeting just belo\v tbe apex, 
so that a small portion of the valve pa'ojected freely. Umbo 
a.pical. 

Length (fig. 7, incomplete Amlve) 19*2 mm. ; breadth 6*5 mm. 

Length (fig. 8, small complete valve) 16 mm.; breadth 3*7 mm. 

Scutum trapezoidal, almost twice as long as wide ; basal aiid 
lateral, margins slightly concave, nearly at right angles, To .each 
other; tergo-lateral angle reaching a point a little above' the 
iTiicldle of the valve; tergal mai-gin straight and,. its outer 'ed.ge 
flat; tergo-lateraP portion of valve slightly concave; occludent'; 
margin moderately convex and very obliquely inclined tow^ards 
the terga. Umbo apical. ■ ■ ■ 

Length (fig., 11) 27*4 mm. ; breadth 15 mm- 
PitocvZooL. Soc.---1913,'No. LYI; ' 
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Tergiirii subtriangula. 2 \ convex traiisverselvi tliick, elongated, 
witli a proDiinent, iieaidy straight ridge, extending from tlie cipex 
to the l)asai angle. On botli sides of this ridgn the valve slopes 
rapidly to the "outer margins. Carinal niaigin gently convex ; 
occludent margin gently convex, with a raised border, followed 
i)v a wide depression, extending from the apex to about half tlie 
width of the scutal margin, whicdi is indented to that extent. 

Length (fig. 9. incomplete valve) 21*4 mvn. ; breadth 10*8 inin» 

L'pper latiis siihtriangnlar, thick, convex transversely and 
longitiidiiially ; umbo a little below the apex, owing to a tliick 
ledge formed beneath it, which extends from tlie lateral angles to 
just beyond the umbo. Scuta, 1 margin slightly convex, its upper 
surface forming a pirominent ridge, followed b}’ a wide depression, 
wdiicli is liounded by an indistinct ridge, and between these twm 
ri<lges the growtlidines are abruptly upturned ; a, second in- 
distinct ridge runs almost pa,rallel to the sliglitly convex tergal 
margin, ami het^veen these the growdii-Iines are also abruptly 
upturned. 

Length (fig. 10) 15*4 mm.; breadth 13*5 mm. 

'Rostral latus about four times as wide as long, witli a promi- 
nent, rounded, wide ridge extending its wdiole length, from which 
the surface of the valve slopes rapidly ; outer (rostral) extremity 
liliiiitly angular, much thickened, and this must have pi'ojected 
freely inore tlian one-third the extent of the valve ; inner 
(lateral) extremity oblicpiely truncated. Scutal margin concave, 
sloping iipwarils to the inner margin of the thickened |)ortion, 
and then descending rapidly in a. curve to the umbo ; basal 
margin straight and almost pa.rallel to the inner two-thirds of 
the scutal margin. 

Length (fig. 12) 4*4 ram.; breadth 15*1 iimi. 

Jhniarks and Comparison with other k>2^ec.ies. In a pa,pei* by 
Br. €4. A. Maritell^ (1850, p. 329) a Cirripede from the Ototara 
Limestone (Miocene, Upper Oamaruian) is recorded as ^^Follicipes^ 
resembling a Cretaceous species.’’ There is nothing to indicate 
whether this is the present species or not. The two scuta 
figured by Zitfcelt as Cirrhipedensehalen/’ a, nd recorded from 
Whaingora and Aotea, Isorth Island, New Zealand, are certainly 
distinct from the present species. .ZitteTs figures 'were sul)- 
sequently reproduced and recorded' as iScalpdhmi ^), by Prof. 
James ■ Park '^vlio considered the specimens to be of Miocene 
(Upper Oamaruian) age. 

* 1850. G. A. Afaatell, “ Notice of the RemaiBs of 'the Dinornis aod other Birds 
wid of Fossils and Roch-Speeimens, recently collected by Mr.' Walter 'Man tell in 
the M'iddle _Is]and of New ■ Zealand.; with' AddifcioriaL Notes on. the Northern 
Island.. With .Note on Po.ssiliferous Deposits in the Middle Island of New Zealand, 
hy .Forbes.’* Quart.' Journ. (reol. Soc. London, vol. vi. pp. 319-343, 

pls„ .xxriii., xxix. ■ 

f. 1895 . N. A. Zittel, Fnssile ■ MoIIusken -and Echinodermen ans NeiiseelandJ' 
Fala<>n,tolo2:ie''von Neuseeland (Novara-Exped.), Geol. Teil., Bd. i. Abth. 3, pi, ix. 

figs. 12 rt, ' 

t 1910. J. Parky Geology of New Zealand,* p.' 141 (pi... 5'. ■ ■ 
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From a study of the isolated valves here descriliecl, it seems 
reasonable to suppose that they formed a capitiilniii just as is 
shown ill the restoration (fig. 13), Xo examples of the carinal 
and iiifraiiiedian latera have yet been found, but doubtless these 
Avill pi-ove to be somewha.t like the valves diagraniiiiatically 
indicated in the restoration. The capituliim, as restored, 
possesses 13 valves, but this number may have been increased 
to either 14 or 15 by the addition of a i*ostrum or subcarina, or 
both. In any case, it is a.pparent from tlie structure and dis- 
position of the valves, that the species falls into the group now 
included in the subgeniis Arcoscalpellum Hoek. 

ScalpeUiim (A.) ungukitiini may be compared with S. riiiehelot- 
tkmmn Segiienza^’, from the Pliocene of Messina, Sicily, and 
S* quadraiiini Dixon t sp., from the Eocene of Bognor, Sussex, 
but both these species differ in the yalves being appreciably 
thinner. 

Although size is often of little account, none of the numerous 
valyes of S. qiiaelratiim that I have seen are more than half the 
size of the largest valves of S. (A.) uiigidaticm. The carina of 
S\ qimdmtuni differs in having inwardly bent intraparietes, the 
scutum in having a raised border to the tergal margin, the tergiim 
ill the carinal margin being elongately ^-shaped and the apical 
half bent towards the carina, the upper latus in being more 
symmetrical and proportionally wider, and the rostral latus 
differs in the absence of the prominent, transverse, rounded 
ridge or fold and in the outer extremity of the valve being 
thickened only to a small extent. 

In *S( wiichelottianum the carina differs in having broad, 
rounded, longitudinal ridges on the outer margins of the tectum, 
in the tectum being proportionally much wider and the basal 
margin less convex, the scutum in having the tergodaterai 
portion of the valve markedly convex and rounded inwards at 
the tergal margin, the tergum in being much thinner and very 
much ffatter tmnsversely and the median longitudinal ridge 
hardly perceptible, the upper latus in being more triangular in 
shape and in the absence of a thick ledge formed beneath and 
beyond the umbo, the rostral latus in having a much smaller 
extent of the valve thickened at the outer extremity and in the 
inner extremity not being obliquely truncated. 

8, michdoUkimmi var. gassimnsis Alessandri $ (Pliocene to 
Miocene) agrees more closely ■with (A-.) in having 
the basal margin of the carina more .strongly convex, but the 
other characters of this and' the remaining valves differ quite a,s 
.much as the valves of 8. niichehUiamim Segueiiza, 

* 1876. G. Segiienza, Atti Acead. Pontauiaua, vol. x, p. 381, pi. .vi. figs. 15-25 ; 
p. 464, pi. X. %.'26. 

t 1846, P. Dixoii, in J. de C. Sowertj,. Min.. Conch, vol. vii. pi. '648,* 1851. 
C. Darwin, Pal. Soe. Monogr. Poss. Lepadida?,' p. 22, pi. i. fig. 3. ' 

J 1906, G. de Alessandri, Paliseontogr, Ital. vol. sit p.'262, pi. siii. figs. 10-15. " 
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EXPLANATIOX OF THE TEATER. 


Plate LXXXV. 

Jtle.veJasnia anclchindUmm, Hector sp- 

Miocene, Oamiiruian, Base of Wiiiteinata Beds : MotutHpii Island, 
Auckland Harljoiir, New Zealand. 

Fig. 1. Rostrum. «, outer view ; &, inner view of apical portion of same. 

2. Id. outer view of small example; inner view ot same, 
d. Id. outer view; inner view of same. 

4. Lateral compartment (right). «, outer view; inner view of same, 

5. Id. (left). Outer view. 

6. Id, (right). Outer view of small example. 

7. Ouriiiodateral compartment (rigdit). Outer view. 

8. Id. (right). Inner view. 

9. Id. (left). Oiitar view of incomplete example. 

It). Carina, a, outer view; side view of same. 

11. Id, Outer view of small complete example. 

12. Id. Inner view of incomplete example. 

13. Tergum. Probably of the same species. «, outer vic-w; h, inner view of 

same. 

All figures reduced to § nat. size, except fgs. 2, 0, and 9, whiidi are iiat. size, and 
dgs. 13 «, 6, winch are X 4 diaui. 

Plate LXXXVI. 

SealpeJlifm suh 2 )laiii(ni, sp. n. 

Miocene, Oaimaruian, Base of Waitemata Beds : Motutapu Island, 

Auckland Harbour, New Zealand, 

Fig. 1. CariiuL a, outer view of basal half of valve; 5, side view; c, transverse 
section. 

2. Id. rt, oitter view of basal two-thirds of a smaller valve; ?>, side view ; 

c, transverse section. 

3. Scutum. «, outer view of incomtdete valve ; &, inner view of same. 

4. Tergum. a, outer view ; h, inner view of same. 

5. Rostrum. Outer view. 

6. Subcavina. a, outer view ; h, inner view of same. 

Scalpellttm {Arcoscalpellmn) ^vngulatmih sp. n. 

Miocene, Upper Oamaruian, “Limestone”; Takiroa, Oamaru District, 

N. Otago, New Zealand. 

Fig. 7. Carina, u, outer view of basal half of valve ; &, inncfr view ; c, transvinse 
section. 

8. Id. u, outer view of small complete valve ; S, side view. 

9. Tergum. a, outer view ;, b, inner view of same. 

10. Upper hitiis. ef, outer view ; inner view of same. 

Miocene, Upper Oamaruian, « Blue Clay ” .* Pareora, South Cant erlniry, 

New Zealand. 

11. Scutum. outer vievv ; inner view of same. 

12. Rostral iatus. u, outer view ; 6, inner view of same. 

13. Restoration oi capitulum, based on the disconnected valves here figured, 

rhe infrainedian and^ carinal latera are not known, but these valves 
luive been diagrammatically indicated in the restoration. 

AH %jres of nat. size, except figs. 5, 6, 8, and 12, which are twice nat. size. 
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48. Observations on Osteomalacia in the. Zoological Collec- 
tions ol Manchester and Cleveland. ' By T. 4 \’inoate 
Todd, M.B., F.K.C.S., Professor of Anatomy, M'esterii 
Keserve Universihg Cleveland, Ohio 

[Received May 5, 1913 : Read June 3, 1913.] 

(Plates LXXXTII.-LXXXIX.t) 

It is tlie object of this communication to call atteiitiaii to the 
W'idespread appearance of osteomalacia among animals in ca|)tivity, 
and to point out the opportunity afforded by tlie disease for the 
study of changes in formed bone-tissue. 

Tlvrougli tlie kindness of Mes.srs. Jennison of ^^lancdiester and 
Director Springboni of Cleveland, I have been enabled to study 
tlie disease as it exists in the Zoological Gardens of both these 
cities. 

In Manchester, while the cercopitheques, macaques and small 
baboons Avere kept in a large cage in a modeiately heated 
inoiikey-liouse, the animals sickened and died of miliary tubercle 
Avitliin a few inoiiths after their ‘arrh'a]. When, liowei'er, the 
glass Avas i*emoved from the windoAvs of the monkey-liouse and a 
free current of air permitted to pass through the building, the 
animals remained healthy for as long as three years. Eventually, 
however, most of them begin to show a disinclination to move 
about, crouching and Avalkiiig Avitli the aid of the fore-limbs— the 
liind ones being curled up beneath the body in squatting attitude. 
Wlieii attacked by healthy animals they seem unable to defend 
themselA-'es, or, if they try to run aAATiy, they do so groaning Avitli 
apparent pain. This is more inaihed if they are coiripedled to use 
their hind legs, as, for instance, in climbing, Left to themselves 
they are very much addicted to masturbation. Indeed, in Cleve- 
land, my attention wns first draAAui to the eoiidition by iny being 
asked to inspect some macaques of both sexes Avhich had developed 
this objectionable habit. As the disease progresses the joints 
become stiff* and enlarged, although post-mortem joint-changes 
have not been, present in .the cases which I have examined.' , The 
disease. is not of itself fatal and may last tAVO, years, although it 
is usually found necessary to destroy -the animals after tAveh^e 
'months,' ,, If the animalS' die,' there' are frequently indications of 
hroncho-piieumonia found at the autopsy. The food on Avliicli all 
the apes,, heal thy, , and' diseased, are ' fed consists of rice-pudding, 
carrots,,' onions, potatoes, greens, apples, and banana.s.'with .a, little 
meat occasionally. ' , '■ 

'While 'suffering fro,m,. the', disease, the hair may ., become dry, 
ruffled, or fall ' out. This is more ■ frequently' ■ the case in' ' rabbits; 

, * 'Commmncatcd bV'tlie Seceetaet,' , . ■ 

. t .’For explaimtion.'of the .Plates see pp. 85.9-860,' ,. 
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and rats than in inonlcevs. The disease seems to localize itself 
ill different sites in difierent animals. In the macaques and 
])a boons it usually affects the hind limbs, ■whicli ;ire in eon- 
seqnence Iridly bent and twisted, but that the whole slceletoii is 
affected is sliowii by tlie lirittle cbai'acter of a.ll tlie lioiies. The 
ability of tlie bones to unite after fmeture does not seem to be 
impaired. Fig. 4 (PL LXXXYIII.) represents tlie til).ia of a 
Aming- Aiiiibis Baboon {Cifnoce'phalus anuhis) aitei’ liealing of 
a fracture near tbe upper extremity. This bone was brokcui 
l>y a fall from a height of some three feet while the animal was 
attempting to escape from a pursuer. The animals may become 
affected by the disease while still young and before tlie epipliyses 
have joined, so that the disease is readily confounded with rickets. 
Tlie lesions, liowevei*, are tlie same at whatever age the disease 
occurs. Ill some instances the bone-changes are found most 
rnaiTed in tlie fore limlis. This was the case in a. peccary f rom tlie 
hlaiichester Collection. The animal struggled about w'itli its fore 
limbs bent backwiirds beneath the body. In othei* animals tlio 
bones of tlie face are affected. The maxilhe are mucli enlarged 
and give puffed-out a,ppearance to the cheeks. Tin's condition 
occurred in a iiorse, a leopard, a rabbit, and a chimpanzee. In 
some cases tlie necks of the teeth are decayed and the teeth may 
fall out. This was observed in the leopa.rd and ralibit just 
X’eferred to, and also in a Californian sea-lion fi*om Cleveland. 
XTlceration and falling of the teeth has not occurred among 
the apes in Manchester since the glass was taken out of the 
windows of the monkey-house. The bones of the chest are 
frequently softened and deformed, which -would seem to pre- 
dispose the animal to respiratory disorders. The lungs of the 
sea-lion showed emphysema amf patches of broncho-pneumonia, 
the latter being confirmed by histological exainina-tion. 

Post mortem, the viscera show’- no lesion wdiatever in animals 
which have been intentionally killed. Xor are tliere any a.t.rop}iic 
changes in the muscles of the disabled limbs. 

The ductless glands are apparently normal. Pathological 
appearances are to be found only in the nervous system and 
the bones. As regards the former opinion is very varied. Cayet:. 
and Bonnet describe an increase in volume of the nerves witli 
an overgrowth of the fibrous tissue betwmeii the ncrve-biindlc’S 
and disappearance of myelin in certain cases. The blood-vessels 
of The nerves exhibit endarteritis ( 1 ). They found no cellular 
lesion nor any alteivation in nerve-fibres ‘in the spinal cord, 
Morpiirgo, on^ the other hand, describes diffuse chromatolysis 
111 the cells of the anterior horns of the cord, but denies an-y 
cliaiige ill the ' cells of .the spinal ganglia (2). These' changes 
occur ve,!:y early in the course of 4116, disease, but There ' would 
appear to be no definite evidence to show tlnat they initiated the 
disease (3), 

■ It may be, tluit these.' different histological pictures ''iv ere 
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procliice*:! by diiferences in tlie retiologv of tlie disease. For tlie 
bone-cliaiiges can only be a symptom, caused, perhaps, in many 
different ways. 

The bone-marrow in osteomalacia is miicli modified. The 
marroW“Cavities of the long bones are enlai'ged and filled with a 
gelatinous fatty tissue and by bright red marrow. Marrow is 
dividefl microscopically by Ziegler into splenoid and fine-fibred 
constituent factors (4). Of these the latter form is iniieh in- 
creased, partially filling up the marrow-cavity arid iieiietratiiig 
the bony tissue. 

Ill early cases tlie compact bone is invaded by this vascular 
fibrous tissue, wdiicli has already replaced to a large extent the 
spongy bone and wdiicli is not preceded by osteoclasts. The same 
observation has been recoiuied by Morpin*go (3). 

Ill later stages the whole of the compact tissue of the shaft has 
disappeared and is replaced by fibrous tissue, in w’hicli ai’e to be 
foil iici discreet areas or islets of osseous material (see PI. LXXXIX. 
figs. 5, 6 ). There is meanwhile no subperiosteal deposit of new 
bone. The histological picture of the bone closely resembles that 
seen in ostitis fibrosa. The remaining islets of bone lose their 
ossein and become transformed into a tissue wliicli, from its 
staining properties, appears to be by aline in cbaracter. But, at 
the same time, in other situations the regressing bony substance 
exliibits a fibrillar cliange of the ground-substance similar to that 
described by Eetterer as the basis of normal bone (5). 

Cells with similar staining reactions to osteoblasts may still be 
seen bordering the islets of bony tissue (see PI. LXXXIX. fig, 6). 
In many places so-called •^osteoclasts” are observed. But, on 
examining several slides one is struck by the comparative infre- 
qnency of these cell-masses. A& Gayet and Bonnet remark (1) 
it is difficult to believe that osteoclasts can play more than a very 
subsidiary paid in tlie destruction of bone, because of their scarcity 
when compared with the extent of the process. It would a,ppear 
that osteocla,.sts are not at all necessaiy for the production of 
change in hone-substance. 

As the bony tissue becomes transformed or replaced by the 
^ fibrous material, tlie Havei'sian systems disappear. The peri- 
osteum becomes intimately united to the mass of fibrous tissue 
which remains in place of ■ the true bone, 1 have' not observed 
hamaorrhages in subperiosteal or other localities. The joints were 
unaffected. At the diaphyso-epipyseal jiniction, clmnges similar 
to those ill rickets were observed. 

• The theories of causation of ■ osteomalacia ■ have been w’ell 
reviewed by Alorpurgo (2), who, among others, has succeeded in 
producing the disease by iiibeiiktion of a mici-o-orgaiiism (6). 

The detailed histological' ' changes have been discussed by 
Basset (7), whose description is amply boiTie'' out by my own 
slides. 

The disease is one which, may be secondaiy to some other 
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lesion, and therefore localised, as in the variety irppeariiig' after 
trauma. 

It may develop in connection with giant-celled sarcoma and be 
more generalised in type (Scluinenberger, 8)* 

It occur in tlie so-called spontaneous form, sucli as is seen 
ill iinirnals in captivity. 

The last-nientioned variety is certainly not a simple decalcifi- 
cation. Tiiere is absorption of osseous substance with ’.rjirefaction 
of the tissue. Tiie process starts from the iriarrow-cavity and 
involves first spongy and later compact bone. The Haversian 
systems disappear and the bone becomes fibrillar in charaoiter and 
later is transformed into fibrous tissue. 

An intermediate hyaline change is shown in places. All tliese 
changes point to a revolution in the constitution of hone as a 
whole, which is accompanied by changes in tlie marrow and 
peiiosteiiin, as already described. Similar changes in bony 
tissue ai-e to be observed in ostitis fibrosa and leprosy. For it 
has been my good fortune to be able to investigate all tliree 
disefises at the same time. The clinical symptoms in these cases 
of generalised bone-softening, which I have described as osteo- 
malacia, suggest a nervous origin. The obvious inference to be 
drawn from the histological picture in leprosy is tha,t in the last- 
named disease the bone-clianges are certainly trophic in cliiinictei*. 

I would emphasise the fact that we are as yet ill-acquainted with 
the symptoms consequent on lesions to the sympathetic nervous 
system. But there would seem to be amj^le confirmation of nerve- 
lesion in the histological changes found in the nerve-bundles by 
(layet and Bonnet (1). Moreover, the iutimaf proliferation de- 
scribed by these authors in the vessels of the nerve- trunks may 
be produced by a lesion in the sympathetic nerves, as I have 
recently been enabled to show ( 9 ). 

^ If the disease is infectious, the incubation-i}eiio(i must be con- 
siderable, for it seems to appear spontaneously in animals whicli 
have been isolated for a long while. After inoculation, Morpurgo 
found the animal became ill in a week or two. Such evidence as 
we have points to the nervous system as the seat of primary 
disease, whether it be infectious or not, and suggests that tlie 
boiie-cdmnges are consequent on nervouS' lesion,'' Treatineiiit is 
nnsatisfactoiy., ■ Dr. Fon, of Philadelphia., has recently adminis- 
tered calcium lacto-phosphate and adrenalin, separatedy and in 
coinbination, to animals suffering from tlie disorder in the 
Phikdelphia collection, but without success (10). 

In making observations on the. diving animads Messrs.' An tliff 
and Readinger, djeepers of the monkey-houses at Miinchester a,iid 
Olevelarid respectively, .have rendered ge.nerous assistance.' The 
histological secti.ons are the work of Mr. Gooding, of tlie Ana- 
to'iiiica! Department, of Manchester. -Mr. J, C.' Miller,, of the '' 
Laboratory, here in Oieveknd, has assisted me in gathering and 
abstracting,, the' literature. To- all .these' gentlemen,'. I ..would 
ther6,f ore express m.y .obligation. 
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Surnmary, 

1. Osteomalacia, or so-called spontaneous generalised bone- 
softening, is not a simple decalcification of bone, but a re- 
organisation of bone as an organ, in wliicli the loss of osseous 
tissue is not brought about by osteoclasts. 

2. From this it is evident that the cell-masses known by the 
name of osteoclasts ” are not indispensable in the transformation 
of bone to less specialised tissue. 

3,. The disease may be infectious in origin. If so, the evidence 
at our disposal points to the nervous system as the site of infec- 
tion. The hone-changes appear to be the symptoms consequent 
on the nervous lesion. 
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EXPDAXATION OP THE PLATES. 
pLAfE LXXXVII. 

Fig. 1. Eight Eadins from young Anubis Baboon {CpiocepMlm muhis). Advanced 
stage of osteomalacia. 

Note large size and dark colour of marrow cavity, ■ The dark appearance is 
due to the large quantity of red marrow. JTbe rarefaction of bone and. the 
-progression of the osteoporosis from. marrow-cavity outwards is well shown 
in this photogi*aph. The ' compact tissue can be ' seen to have been replaced 
by' -spongy bone. . 

Peoc, Zoom Soc.-~-19i3, No. LYII. 
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Fig. 2. Eiglit Ulna from same animal. Here and tliere are districts of gekitinous 
Sitty marrow giving rise to lighter areas between the dark-coloured sites 
of red rnarrow. The thickened periosteum and its iiitiiiiato union with 
the tissue composing the bone can be seen well, especially near the centre 
of the shaft. In this situation the hone was ^accidentally broken while 
stripping otF the muscles. 

PxATE EXXXVIIL 

Fig. 3. Right Humerus of same animal. 

Note the irregular diaphyso-epiphyseal junction at the upper end of the 
shaft. The extreme brittleness of tim bones resulted in tlie fracture of the 
surgical nebk of this humerus while the muscles were being removed. 
There is no sharp line between the articular cartilage of the condyles and 
the underlying spongy hone. This photograph shows clearly the articular 
cartilage being destroyed on its bony aspect. 

4. Right Tibia and” Fibula from same case. 

Note extreme recurved upper portion of tibia. The hone liad been fractured 
some time previously and bad united in this position. The union is com- 
plete. The fibula was likewise bent, its lower extremity is cut ol:)liqiiely 
and is shown behind the lower portion of the tibia. 

Plate LXXXIX. 

Fig. 5. Longitudinal section of shaft of Left Ulna from the same animal. X40. 

Note the entire disappearance of Haversian systems from the bone and the 
replacement of osseous tissue ])y fibrous material. The bony suljstance is 
here shown broken up into islets. The section represents what once was 
the compact bone layer of the shaft. 

0. Longitudinal section of shaft of Left Ulna from the same animal. X206. 

A bone-islet is shown surrounded by non-osseous tissue. Note the gradual 
transition of the bone into fibrous tissue. There is no sharp lino of 
demarcation, and no osteoclasts are to be observed. The clecalcificatiou 
progresses from the centre of the illustration to tjie peripliery. Inter, 
mediate between bone and fibrous tissue is a zone where the nuclei are 
piiTonnded by considerable non-calcified protoplasm. This correspouds 
in appearance to the pre-osseous stage in lietterer’s description of 
bone (5). 
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49 . Coritriliutioiis to the Aiiatoniy and Systeniaiic Arrange- 
rneiit of the (hrstoidea. 1 -*y Frank E. Be:d:dari». M,A.. 
I). Sc., F.Tl.S., F.Z.S., Prosector to the Society, 

'i^Keeeived Aiiii'ust 27, 1913 : Read Oetolier 28, 1913. ■ 

' XI. Ox A NEW Ta'PEWOFwM FROM DJtLXEMVS. 

(Text -figiire.s 141-149.) 

IXBEX. 

I'Vjiie 


Etifjonoflreiii}} >£dicdt:iiN, gva. <el s{'K n 8di 

Characters oi‘ Euiiou.ofhi'au! 877 

I'g'iT-cavitits of Ooc/iurlslH'a 871 

It e 1 1 era 1 <,>1 » st‘r v a,t i on s 8 7l* 


i.u Prof. Full rnmiiiAs exhaustive list of Taptnvoniis * (of the, 
(Jydopliyllidea only) M'hieli occur in liirds, only oiae parasite 
of this order is recorded from an (Edkyiemtis, Tlie sjieeies in 
(|uestioii is (Jhoan€ta-nkt coronaia^ and it oceiu-s in tlie European 
flklicnemus fedknemus. I was, thei-efore, particularly iiitei^ested 
to find ill a Xew World species of the genus, viz. (Edknemiff^ 
h(,striatu8. a niimbei* of examples of a tapeivorai wiiieli does not 
belong to the genus Choarwiania^ though it slioiikl piobably be 
referred to tlfb stune family and even subfamily. 

I shall, however, defer the consideiiition of the 'systematic 
position of tliis Cestode until an account has been given of its 
anatomical cliai’actens. 

The species dealt witli in the present coininiiiiieation was 
obtained from a Thick-knee of the species mentioned above, wliieli, 
died in April of the present year, and .had lived in tlie Society’s' 
Gardens for a year. It is not unlikely, therefoio, that the tape-, 
worms ' had infected the biixl liefore its ari'ivah But no fact 
of importa'iiee can be at'pl-esent deduced as to locality, since the 
veiy ■ pa,:i’asite of , (Edi-cneimis cedicnermis mentioned above has 
been also discovered in vEguditis nirem-^ which is a.ii American 
bird. 

Tlie (Edienemm histriatm contained no other ta.peworius in its 
intestine, exeepit that which forms the ■ subject of the present 
communication to the 'Society. I am not quite certain hoiv 
'many individuals there were ; but there . wei^e a.t any rate six or 
seven.,. The worms are somewhat slender and measure at least 
120 mill. I infer thiS' from' 'the' fact that one of the largest 
fragments, consisting of both 'ripe and unripe proglottids, measured 
I'lO mm. ; but, as it had no scolex nor trace of the thiri neck, at 
least I'O, mm. may be added safely. The gi-eatest breadths of the 

* 'Die tetoden der Vogel,” Zool. Jahrl). Siip|ii-B(h x., 1908. , 

'' : Piioc, Eoijd. Soc.— 1913, No. LAAII. ■ ■ ' h8 
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ripe protoglottids k 2 mm. The aceompamyiog figure (text- 
iig, 141) shows the scolex and anterior end of an example of this 
worin, as well a.,s a portion of the postei'ior region of the same or 
of another example. The anterior part of the body shows the 


Text-fig. 141. 



JhUffonidmim wdicnemi. 

Portioos of two exsimplos about twice rat. size. 

The left-hand flg:ure shows the rather large scolex and whiplash-like anterior' 
part of strobila. The rigbt-band ligure consists of mature segmentN. 

rather long and oval scolex followed by a .slender neck which 
.widens out. rather suddenly. ' Only, one specimen '.out. 'of the: ; six 
or seven which I, have examined 'sho.\vecl '.a' ..gradual ' increase: m..' 
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thickness from tlie neck onwards. Tins characteristic of the 
species is not xnifre(|iieiitlj niet with in ta})e worms ; it is, 
however, perlmps nii usually strong!}’ marked in this worm fro in 
(Edicneimts h istjiatus, 

Tlie scolex is long and oval, and provided witli four large 
suckers which possess no armature of hooks. 

When the scolex and the rostellum are extended the suckers are 
quite in contact laterally. They are then oval in form. The 
rostelhim is long and i-etractile ; when fully extended it is as long 
as the rest of the scolex. The extremity is entirely muscular 
witli several lar'ers of stout fibres running both transversely and 
longitudinally. But inhspite of its great muscularity there are 
no hooks. It has been recoi'ded, and I myself have had the 
opportunity of obsei-ving a case, that among tapeworms whicli 
possess an armed rostellum, the hooks are occasionally absent. 
But in the pi'esent species I have never found them in a single 
individual. I am thus disposed to think that tliey are really 
absent, and to rely upon this as one of the distinguishing 
characters of the genus, which will be duly set forth later 
Behind the scolex there is quite a distinct neck, in wdiicli there 
is no trace of segmentation to be observed, Tiie segments of 
tlie body overlap in the usual fashion and are never greatl}' 
elongated. Tlie most posterior are only slightly longer than Imoad. 
The last external character to which I draw attention is tlie 
position of the genital gwres, which are unilateral. In the ripe 
and more elongated segments they lie towards the hinder margin 
of each proglottid. These orifices are strictly lateral. In the 
narrow anterior segments the genital pores liave a peculiar dis- 
position. Ill horizontal sections through a consecutive seiies of 
such proglottids the edges of the proglottids stand out for a con- 
siderable distance laterally. The genital pores open on these 
extensions, but on to the anterior margin of each where it runs 
parallel with the posterior margin of the lateral extension of the 
proglottid in front. The oiifices are thus completely concealed on 
a lateral view. In more ma,tui*e segments these lateral extensions 
do not stand out in the same straight line with the rest of the 
segment, but become bent backwards ; so that the anterior margin 
becomes lateral. 

Tlie structure of a proglottid is illustmted in text- fig. 142 
(p. 864). The cortical layer is about as thick as the medullary 
layer. The former contains two row^'s of bundles of lorigitmlmcd 
musmlar fibres \ the number of fibres constituting each of the inner- 
most bundles is greater than that of those of the outer. There 
appear to be a larger number of bundles also in the inner row. 
These longitudinal muscle-bundles do not extend outside of the 
nerve-cord.; they are ' not ’ at all closely arranged. The -imier-- 
vascular system two lateral tubes on each side, of whicli 

the oiitemiost,, or ventral, is several times larger in cross-section 

^ Vide infra, p. 877. 

■ 58 ’^'': 
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tiiaii the innermost, which I take to ]')e tJie dorsal vessel. Hie 
tiibes run nearly parallel to each other; but the dorsal vessel is 
slightly to the dorsal side of the proglottid. Tlie ventird, vessels 
ai’e connected in each proglottid by a transverse vessel wliich is 
sliown (in part) in text-fig. 143. 


Text-fig. 142. 



Vm of a trausvei selection tlirousdi a proglottid of 3Si(ff(wofhmw. wdkneml.to show 
tlie axvmgemmt of the water-vascular tubes aad of the ioiigitiuliiial muscles. 

d. Dorsal vessel, m. Longitudinal muscles, n. Nerve-coifi. c. Ventral vcHse*). 

The ovar ij of this tapewoi-m is single and not divisible into two 
lobes, as is so often the case. It lies distinctly to the pore side of 
each proglottid median of tlie large (ventral) water- va,scrilar tribe 
and partly ventral, as well as extending to both sides of the 
doi-sal water-vascular tube. It lies in each case anteriorly in the 
proglottid, and not very far behind the transverse water-vessel 
of the proglottid in front. In front of the ovary, however' lie 
some of the coils of the sperm-duct; it is not, therefore, quite at 
the anterior margin of the segment. The vitelline gland lies 
behind the ovary and towards its inner (median) side. The 
relationship is shown in the accompanying drawing (text-fig. 143)^ 
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It Avill aJso be seen, on an inspection of that figure, that tlie 
fully grown ova. are largely grouped togetlier in cavities, and tliat 
tlie ovai*}''" is more or less hollow. I am not, liowever. disposed 
to think that tliis fact has any morphological significance. Two 
interpretations are, of course, conceiva-ble. Firstly, tiiat tlie 
space is cmlomie, the eggs I'lavirig been freed from its walls into 
its cavity. The occurrence of a similar cavity in other ta.pe- 
worms may perhaps be an argument in favour of this view, 'which 
is by no means impossible (and, indeed, I'las been tiieoretiealiy 
demanded by Bergh a.nd otliers) ; yet I am disposed to regard the 


Text-iig. 143. 



Part of a horizontal section tbrongh a projrlottid of Eugmiodfrum cedicnenii. 

e,s. Egg-sacs. l.i\ Ventral water-vascular tube. sp.d. A part of ceil of spenii-dnet 
lying in front of ovary, t. Testes, t.v. Transverse water-vascular tube. 
1’. ''Vitelline gland ; in front of this is the ovary, of whic'li the clarlil}" stained 
mature ova are partly received within cavities of the pareijcliyma. 

cavities as merely due to. shrinkage,- Tlie.se liolloivs might also 
be considered , as the commencement -of the uterus. The position, 
however, -would' be rather .abnormal ; and, moreover, as agai.n 
is insisted upon later in this paper, ripe ova, are .already scattered 
through the 'parenchyma:, 'the ' cavities ' surrounding which' can 
thereWe have nothing, to do 'with the cavity in the ovary, tvhat- 
eyer'miay be its nature. In 'younger stages than .that wliich l'ia,s 
just been described the- ovary formS' a c|-iiite solid 'mass. ■ .Later 
on it seems to disappear as a definite ''structure., ' ,- 
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§ Genital Ducts. 

Tin’s \rorni is eliaraetei-ize«l by the great depth of the genital 
atrium, which is mueli more developed than in most ta.peworiiis 
and quite as ni rich so as in any. The orifices of these follow hi 
successive progiottids iip»on the same side of the body. In ^ the 
ripe proglottids they are situated quite posteriorly and, therefore, 
tlie genital ducts wiiicli open into them run forwards towards the 
nnteiior i-egdon of tlie proglottid. Tlie genital atrium, or genital 


Text-lig. 144. 





Fart of a Inorizoiital section through a proglottid of J^iigonodfewn mdienemi^ 
showing a generative aperture. 

c. Cimis extruded from cirrus-sac (shown lying in front of it) and received within 
vagina (c;). c.g. Very deep cloaca genitalis, sp.d. A coil of sperm-duct, 

cloaca, is iiiied by a prolongation of the outer cuticle; outside of 
this is a very thick layer ' of rather' stout muscle-fibres which, 
when the genital cloaca is cut through transversely to its • axis, 
are seen to 'have a-radial arrangement. . The cavity is circular in 
transverse and oblong (more or less) in longitudinal section. At 
the base, where the genital ducts join it, dt widens' out and dorms 
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a circular cavity projecting beyond tlie rest of the genital cloaca. 
The general shape is suggestive of a silk hat, if tlie brim of 
tlie hat were hollow. From the centre of the kimeii of tlie 
genital cloaca a slender tube, which from its structure appears to 
be morphologically a part of the genital cloaca, leads to the 
junction of the male and female ducts. This is shown in text- 
fig. 144. It should be noted that the niuscular layer of the 
cloaca genitalis is covered externally by a layer of subcuticular 
cells continuous with those which underlie the body cuticle. It 
is, therefore, perhaps to be presumed that the muscular layer in 
C|nestioii is a local thickening of the delicate layer of fibres whicli 
underlies the body cuticle. Occasioiiaily I have observed the 
cloaca genitalis to be slightly protruded ; in such cases tlie cavity 
was more cup-like than cylindrical owing, of course, to the gaping 
of the external oiifice. 

The sperm-duct and cirrus-sac, as already mentioned, pass 
obliquely forwards in the mature segments and are parallel to the 
vagina, which follows an identical course. The cirrus-sac in this 
worm is large and directed in a straight line towards its opening 
into a chamber in common with the vagina. This latter chamber 
has nothing to do with the terminal cloaca genitalis from which 
it is sharply marked oft' by the muscular walls of the cloaca, 
which have a narrow tube of intereommunication, doubtless 
capable of being widened. In all the individuals which I ex- 
amined the cirrus of the fully mature proglottids was largely 
protruded from the cirrus-sac, but not through the cloaca 
genitalis to the exterior of the body. I found the cirrus, in fact, 
to be invariably inserted into the neighbouring vagina, which 
latter was as invaiiabiy filled with spermatozoa. There is, of 
course, nothing new in this record of self-fertilization, wliicli is 
well known to occur among Cestodes, and has been recorded by 
van Beneden, Leiickart, and others. A large number of instances 
are given in Bronn’s ‘ Klassen und Ordnungen des Thiemeichs ’ 
by Prof. Max Braun I have not, however, noticed it myself 
in the considerable number of species which I have examined, 
excepting in the present species. This a,uto-copnlation is there- 
fore far from being univeisal in occurrenee. It appears to me, 
furthermore, that the structure of the efterent apparatus in the 
Oestode, which forms the subject of the present commuBicatioii, 
may 'at times necessitate this auto-eopulation. A closure of the, 
cloaca genitalis coinciding with the eversion and protrusion of the 
cirrus would force the latter into the vagina, which is widened at' 
its .extremity, and does not ■p.roj'ect into the common 'Chamber 
into which both, efferent ducts open t. The passage for the cirrus 
is therefore not in any way hamperecL 

The cirrus-sac has tliiekened walls,. as in so many species, and 

Bd.iv. Abth.Lp.1462. ■ 

'' t V. Ja'iiicbi in describing ScUzotania hapnanni (Zeitsebr. wiss, Zool. Ixsxi, 
1906, p. 080 ), where there is also a very deep cloaca genitalis, comments on the 
mechanical necessity for anto-copulation on rather different grounds. 
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irt sornewiiAt bottle-shajAMl. luirrow region, licorever*, -tlie 

neck of the bottle — is not anterior wliere the cirrus-sac opens iiii'O 
tlie €0111111011 genita] atriunu but posterioi'ly where the sperm- 
duct opens into it. I luive not always seen this narrow liackwarb 
prolongation of tlie cirrus-sac ; but t have seen it in nioi'c thai^i one 
case. There is no <lifference in its structure from that oi iTm 
main part of the cirrus-sac The cirrus, as usual, lies coiled 


Text-fig. 145 . 



Pitrr of a iicriyamta! t^eetiou through a proglottid of JEittfonodceum mliaiemi, 
to show furtliei* course of vuginit, 

e. Egg-sacs. in.. Longitudiual muscle-hbves. u. Nerve-cord. ». Vagina, full ot 
spenn and widening above to fonri a reeeptaculum seininis, thence bemiing 
bach again to divide into the two usual bnincdies o. & Vif.^ which uvc arvaiiged 
ill the same .straight line with each other. 

witliin the sac aiifl when protruded, fcis shown in text-fig. 144 , is 
broader at the protruded end. ■This is insert'ed into the vtigina, 
tlie proximal dilatation, of ■ which .it completely fills, as is sliowni in 
The .same figure. ■ The ■ sperm-duct, after leaving^ the cirrus-sac, 
runs in a straight or slightly sinuous ■course, at fii‘st quite parallel 

, It is j,>ossibIy temporary, .wl due to unG(|un 4 coat'ractiorti , ■■■■; V',, ^ 
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to tlie vagina on the anterior side of it. It does not expand any- 
wliere into a, vesicula seiniiialis, but forms a iarge coil. This coil 
lies in the iieiglibourhood of the two water- vascular vessels. 

The vagina opens behind the cirms-sac and is wider, and witli 
more muscular walls in that section wlucli lies close to the ex- 
ternal pore than elsewhere. ' It is tin's region which receives the 
cirrus during the auto- copulation referred to above. The tiilje 
then becomes finer and passes parallel to the sperm-duct, as shown 
in text-fig. 144. At about the level of the larger, veiitral, water- 
vascular tube it expands into a not very large receptaciikim senihds 
(text-fig. 145), which in full}’ mature proglottids is gorged witlj 
sperm. From this point in fully mature segments the vagina 
then l)ends back again and divides into two tubes, one running 
a.nteriorly and tlie other posteriorly. In less fully mature pco- 
glottids the course of the whole vagina is straight a.nd Imt slightly 
oliliipie, ])eing nearly parallel to the transverse axis of the body. 
The shell-gland in such segments is very plain, 

§ Egg Sacs. 

The egg-containing cavities (wlucli do not, as I think, collec- 
tively represent a uterus) occur in segments which have already 
begun to lengthen sliglitly, although tliey are still much broader 
than long. In such segments the ovaiy and testes are full}’ 
mature, but show no signs of degeneration. Several of these egg- 
holding cavities are displayed in text-hg. 143 (p. 865). , They are 
all small, but not of uniform size; their shape is quite iiiiiFonnly 
spherical. There is no regularity of arrangement among' them 
timt I can detect ; they lie everywhere in the proglottids, even, 
among the bundles of longitudinal muscle-fibres ; they thus 
extend into the cortex, a position which is, liowevei*, not unknown 
in other tape^vorins, tiiough it is not common. There is no 
connection to l>e oliserved between adjacent egg-cavities, thougli 
they may lie in aetuai contact : that is to say, tiiere is no question 
of a. network — the cavities are totally independent in fact and, as 
1 shall point out, probably so in origin. 

Tliese egg-containing cavities, the largest of which are smaller 
tlian the testes, a.re definitely marked oft" from the parencliyma, i'li 
which they lie, by a thickisb wall. . The cavity w'hicli lodges tlie 
'egg’*"' and the vitelline cells is' naturally more appa-rent in the case 
of tlie larger sacs. In the smaller ones the egg and aeeonipaiiying 
cells fill 'iip" the available space completely or .near!}" completely. 
'The in fere nee, appears to me to be that the cavity is formed later 
perhaps by the exudation of fluid as well as growth of the peri- 
phery in a way si'milar to that of the niammalia.ii Graaffian follicle. 
Oil the other liand, the structure of the walls of these egg- 
containing cavities sugg'ests another interpretation. ■ As already' 
inentioiied, they are rather thick and thus very con spieiioiis : in 

0(M:.:asioaally tworggrs are tbiual in the saine ca'V'itv.' ' 
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tliem oceui* luiiDeroris nuclei somefciines e]o>'e togetlier muw- 
times more spnrsel}^ arranged. These nuclei are more niniieroiis 
in tlie las'ger egg-holding s|;)liei'es, and would tiius se{‘m to Imve 
multiplied doi'ing a growth, ihit it must be jidmitteil tlm-t the 
existence of sacs witli tlie lining apparently epithelijil is Irigldy 
suggestive of a state of affairs like that shown by Dipiflidmviih 
cmivnmn. 

Text-fig. 146. 



A bovixontal section tliTOu^di matm*e proglottid of wdhmmnL 

Af Advanced embryo in egg-holding ciivity. .B, Lokh advanced einhryo in Muniller 
cavity, -y. Ventral water-vascular vessel giving off transverso vessel. 


In tins worm, iis is well known * the uterus finally breaks uj) 
into numerous quite sepai-ate cavities, in wliich lie many ripe 
ova, and which are lined by a continuous epithelium. The 
arguments a, gainst this supposition, however, outweigh those in 


* <¥■ e-!l. Beddavd, P. Z. S. 1913, p. 5B5 text-lig. 83. 
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its favour. In the first place tliere is no trax-e that 1 can discover 
o( a, pre-existent uterus whose subsequent fragmentation ixiight 
produce the result <lescrihed above. Furthermore, tlie actual 
ca vities of the egg-holding a.pparatns are a later development, or 
{it any ra.te they increase in extent as the eggs within them grow, 
indeed it may, 1 thitik, be safely asvserted that in, the youngest 

Text-iig. 147. 



of tlu? socticni illuHtriited in text-fig. 146 more liiglily magnified and showing 
yoimgin* egg’-sacj 4 in piu’enehyma {e.s.) and testes (^.), which are very much 
largfo*. 


groups of egg and surrounding cells there is no free space at all 
Nevertheless it might be said that all this was due to precocious 
developnient, that in fact the rapid protrusion of ripe eggs from 
the ovary had outstripped the growth of the uterus, which in 
eonse(|uence appeared subsequently in point of time, and that 


^ C/v, however, p. 865 under deHcription of ovary. 
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tlie uterus for tliis latter reason appeared in an 
condition. 

It is to be noted tliat eggssaes of tlie eliaraeter Just ileseribod 
occur in tlie yoiingtii* ].>rog]ottids, and that they ai’e also tio \n\ 
found (text-tig. 143, p, 865) in quite young proglottids, in wliieli 
the ovary a.ud vitelline gland are at their full doMyiopUMUitf ainl 
iiave not comineuced to degenerate. Witliout Iu'ivinga;,ny positi\"e 
proof, I am disposed to think tliat tlie cadis whicli enciivle the 
ovum are ovarian or vitelline gland -cells''^', whieh eorue to l )0 dis- 
posed round the o\'iun after tlie fashion of a follicular epithelium 
in higher aniiiials. It looks to me, in fjict, very nnicli as if a ripi^ 
oviini with a, few a.dlierent cells moved out into the adjaeenli 
parenchyma, directly from tlie ovaiy. There is liere clear!}' n 
similarity with tlie (lra.a,liian follicle of Yertelaa.tes, a, similai itc' 
wliich is even ii;icreased by the later appefiraiiee of a space (|)crha | >.s 
coiitainiog tiuid) which surrounds the growing ovum. 

It does not alwa,ys .follow that a proglotti<i wliieli has attained 
the diiuensions and a,c(|ui]*ed the a,ppeara,nce of a full}' mailing 
proglottid should contain only embryos. On tlie coriirar}’, as 
be readily seen from an inspection of textdig. ]4() (p. 
a large flat- proglottid, quite as large a.s it will gro^v, ma}’ have 
egg-sacs ill many stages of growtln In tivis .ligun% which Is 
drawn from a section seen under a low power, the size of the 
egg-sacs is a, rough measure of tlieir rela.tive stages of growflu 
The largest are of course the oldest, a, ml contain fully dcrvcdopial 
embryos surrounded by a thick shell and enclosed in ratilier a 
large space. Intermediate conditions are to lie foiind l:M*ly\\een 
this stap and that in which an undivided ovum oc(m|)ies all Uie 
space of the cavity of the body-parenchyma in whicli ii, lies. I 
have also cut sections of appa.rently fully maturi> proglof/tids, in 
which there wea*e nimadvaiiced emliryos. 

This state of affairs is not unlike what lias beeii di'ScriluHl in 
some other Tapeworms liy others a.s well as by nrv’sf'lf. \\h« nm y 
exclude and /)ipylMi'mii>^ whitdi only show mi 

ri.pparent likeness %o Eugonoda;^ Jn t.ha fiirnuM* genus, and in 
certain species belonging to tlie latter genus, the inclusion of the 
ripe ova singly in compartmenl-s of the im^<luilary liartmchyma 
is preceded by a stage in whicli a functiomd iitf M'us exisf.s oc 

va spp.) at any rate a, cavity winch full of 

eggs— is' ultima, tely br(»ken up into single <'Oin|ia,rtmeiits. (,ln 
tlie other liand, tiierc is a much grt*ater iikenes.s to Emyinadamm 
ill a. genus wliieli I have lately described as new umlec t,he mum^ 
of Diplopykdm'^^^^^^^ .Here vve have, as it would a}:i|>o;ir, no trina* 
of a iitei’us ; but The eggs a, re found scatter^} w4i:iely .t/hriiugli 
the niedtillary parencliyina enclosed in a cavity singly ; the caviivy 
grows in ■ correspondence with the growth of the coiitaincd 

! of ovary niKi vitelline g*huid aliovc. 

t K /. S. 1918, p. 565, loxtdif?. 98, p, 5(:it,‘t,,textaig. 94. 
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eiTi])ryo. Tliere is no grea.t diflerence in sixe between tlie egg- 
{'loldi ng eavitif^s in the two genera. But tl'iere is jui iinporta.nt 
diiierenee in tlie structure of the wall of these cavities in Diplo- 
pf/lidluiu, and in tlie presently described genus Eugoriockeum. In 
IHplopglidinm [ was unable to iind any nuclei lining the cavities, 
which are simple excavations in the medullary tissue. This was 

Text-lig. 148. 



A aollKir psirfc of the sjimo section of Eugonmlmmi mlwnend showing ohler enibiwos 
smTounded by a greater egg-holding cavity in tlie medullary parencbyma. 

A, II.' Egg surrounded by thick shell and lying in cavity from which nutritive 
cells (?), such as are sliowm at e$, in text-figure 14*7, have disappeared. 
Cl Older emliryo with lai’ger space surrounding it. D. A degenerating (?) 
egg-holding cavity and embryo. 

tlie case, not only with the fully mature embryos, but also in coiH“ 
paratively newly formed cavities. In Eugonodceuin^ on the other 
liand, the egg-holding spaces possess a lining of cells. It is true 
that in fidly mature embryo-containing cavities these cells are 
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often, periiaps generally, in<li.stiMgl'li^shabie, i'>nt ji granntir 
(letritiLS often visible seems to me to tJoit tlnM’i- tc:vntlc3!u*y 

to disappear is <lae to tlie fa.ct tlK‘it tlmy starve a.s nutriment i'or 
the growing ovum. It may l^e noted, fu:i*t{,uHin<)re, tJial- tlu^ egg- 
shell ill IvHdfonxHkrff/iii is not ,nea,i'ly so broa.d as in 

A reseiiiblance exists between the dis|>osil.ion of t lie ri|H' o\'a 
in tile present genus and that wliieh eharai'ieri/i'S (tec/no'es'/av/. 
1 have i*e--exXainiiied exjunples of a species of Ouc/ix>rlslie(t xvUlvh I 
described lately to tlie Society as a near aJly of, if nol: id<‘ni.!(‘al 
with, Oockoristlca ivayeneri of Jamicki'^'. In the eonrse of my 
acc'Oiint of that species I :lig‘ui*ed the siiattered condilion of tin* 
ripe eggst, well known from tlie investigations of others to he 
one of the cliaracters of tliis genus. I dkl not, liowe\ er, attempti 
any details, merely showing the imdiision of tiie ripe mnlnyos 
eacdi in a separate chamber, ami tliese scattenid iJirnugii tin* 
general luediillary parenchynuu I have now sonu^ iletails to adtl 
to that account. Tlie accompanying figure (tixxt lig. .1 49) slnnws a 
pa.rt of a section through one of the last two proglottids oi' a 
specimen of this sjiecies. It will be seen that the eggs ar<‘ inon* 
closely packed tlian in tkujoiiodtvxm, ddiey are not, liovwn er, in 
contact or enclovSed in one cavity. Tliis much (ionceruing tlie 
eg’g-sacs of OecAorA’/im is well known from the' obser\ at iotis of 
several writers previously to myself, e. <j. Zscliokke and v* Jsuiitdii. 
But neither ZsciiokkeJ: nor v. Janicki§ give an}' det.aik‘d figures 
in their memoirs dealing with Oochoristka of tlu^ structure of the 
scattered eggs or oncosplieres, or of the spa, cos wliieh tliey ocmip}' 
in tlie parenchyma. Zscliokke desiaibes tlie tiirr^e inemln’anes 
which sUiTound the hexacanth emliryos, a.nd oliservas of tlimu 
(the embryos) tlmt they liegen je einzeln in tlitiitgedriingi en, 
rundliehen, kapselartigen Follikeln des Pareiuiiynis.” ((olinii 
iigures the crowded embryos with their three surrounding meni - 
fuunes entirely filling tlie proglottids at the end of the liody : 
but he also does not enter into various Insfologidil {mint s wliieh 
are, as I tliink, of intenvst in ccaiiparing t.lie vscal.tere<l (‘gg-capsules 
of Ooclwrklkii with those of otlmr tapeworms. 

In longitudinal sections of the entire ripe jiroglolf iil l.hes <3 iigg ■ 
capsuh’s are seen to Im circular or more ovaJ in eonfonr, and to 
be larger or smaller in size with no regularity of aiTangmnent. 
The difforemms of si/a^ correspond a.s F tliink (>ari ly at h‘ast to 
di (lerences of age. 'The more or less cirmihu* contour may !in\'e 
a relation to tlie pi a, no of the sections. (Joirtrary to tin Milisra* 
vatiorivS'of Zscliokke ami (Jolui. upon the sj/mm’cH st.mliiM] by 
tlieniselvcs, I can see but one egg-nieinlnane wbich oecupi(\s all 
the, available space in the eggTollicie. V. ilaniitki givt‘S no 

* Zeitsclrr. wiss. Zool Ixsxi. 1906, p. 503. 

t h.Z.8. 1911, p. 633, text-lig^ m 

1 '‘Das Qmm OackorisHea Liihe,” Zcitsschr. wi.sfs. Zool. Ivxdii. 11105, |>. 53. 

§ , ioe. cU. ' 

Arch. f. Aaturg. 1903. ■ 
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devScriptioii of the eggs of Oochoristica loageneri. winch is nearest 
to, if nofc identical witli, my species, except to state that tliey are 
provided with a shell. Tlie sharply defined edge of the shell 
difiereiitia.tes the ovum or the cells of the embryo, if it has deve~ 
lo|)ed so her, which lie within it from a layer of cells wdiich forms 
a follicde, and is so fa,r like that which has jnst been described in 
Etigonodamni. There are, how^'ever, differences to be noteci which 
will be apparent from the two figures (text-figs. 148, 149) which 
illustrate the two species, and which are drawn piactieally to tlie 
same scale. The cells of tlie egg-follicle in Oochoristica have 



A section tliroiig'li a portion of the medullary parenchyma of Ooclioristiea^ showing 
'five eggs or developing embryos, p. One pole of the usually elliptical 
emljryo-sac. 

tuiclei of a different appearance and form a thicker layer in that, 
the nuclei are more abundant and closer together. Furtherinore, 
this cellular layer is just as well developed in tlie largest as 
in the smallest follicle. The cells do not disappear during the 
growth of the contained embryo, as would appear to be the case 
with F/agomclmum. It is easy to believe, therefore, in accordance 
with the opinion of the authors quoted above, that the egg-sacs 
in Oochoristica are portions of a subdivided uterus. I have, 
however, myself no facts to offer in confirmation of this view. 
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111 ina,,iiy of the egg-follicloi^ tlie fueui of tihe eiitii’t* tollict? h<, ns 
iilrea.h}^ .stated, oral, Id tl.ie.se cjise.*^, 'whicdi ii.re .illiisi.r.'ited ,1,11 te,xl- 
tig. 149 , the la.y(?r o,f eelhs extends a.t tlie lovo [x.des o.i: t.lse ellipse 
fur a C()iiside,ral>le di.staiiee ODt\va.r<ls, aiui thu.s a, iieap ot c.a.'ils i,s 
These luns.scs of cells graierally enclo.si'^ a, d,i,stiriet ravdty, 
the fiiMctioii of which a..n'a.ngena‘Dt may he to [anji-ee/t the. <‘g:g 
from the effect of pressure due to cou(iertIe.n.s of flic? worm's h(Kly. 
In a.iiy ca.se we ha\’e here a shite of alTa,:irs 'vc'iy unlike <,d 
I^ufjonodmum. It appears to me to lie very |.iossil„ile to maki^ a, 
coiiipari.son bet^reeii the egg-vsacs of OocJwrislie(i a, ml i4ii‘ ciir 
responding .structures in two species of i)imtine(i studiiMl by 
V. Ja,nie.ki'^'. Ilef erring, for example, to fig. 9 of liis memoir, tin* 
vSpae'e lying betw’een the two .Emhryoiialhiille” at the* jioles 
of tlie elongated emliryo might wadi corre.spond io the cavit}' 
wliich I descrihe and tiguro liere in Ooidhivlstka, Ihift this com- 
pari.son, wliicli may be caiTied a. good deal furtlier, is not. germa.m^ 
to the olyjeet of my present <'()iiimuni(‘ation, which is i/O compare 
Eii[jonodmv/}i'i \vith otlier tdlied genera. 


(renmd Ohsermti()Hs, 

On the wliole tlie clia.racters of the pix'senl. spianes all)' il ninsl, 
nearly to the geiiu.Sil/o}n>p///y*(’;Zh/ag tlie alliance lieing vmy Largely 
due to one sj.)e(a'es only of that genus, \ h. illovjipi/lifliHNi 
latum* The gemm Afonopt/^^^^^ tlius deliiied liy Kansomt: 

(1) Ilostelluni armed witli a double or single crown of books, 

(2) A single set of re|)roductire organs in eacli segment. 

(3) Genital pores irregularly alternate, rarely unilatenil. 

(4) Genital cana-ls pass het\veen the longitudinal exerelory 

vessel, s and dorsal of the longitudinal nerve, or dorsal of 

both excretoiw vessels. 

(5) Testicles iiumerous (20 to 40 or more), hehiml I lie hnnale 

glands or, also, on boih siile.s of tlie latter. 

(6) Va,s deferens coiled, seminal \ esicli^ ahsoidj. 

(7) Ilteinis l)reak.s <h into egg'»ca|)sules, each cimtaining one 

or se\a+ra,l eggs. 

Tlie worm which forms tlie subject of tlm pr«‘stvnt paper difTmn 
from MompjflMdmu, in Nos. (1) ami (7), ami agrees wti-h the 
gorius in tiie otlier charaeters set fortili. Thm\ dilTeiauH'e.s a|)pear 
to 1)0 quite enough, for generic sepa, ration wnro it .not for' Iho 
structure 'of Ahnopylidmm roHUdkUtm.* I'i'liis sjiiHUes has i,iu 
rostellar hooks, and of tiie iiteru.s or rather the disposit.lnu of tto» 
ripe eggs Prof. FuliriimBn writes J : Iji.xs oucospheri,‘H hq iron vent, 
raparties dans' tout le parenchyma ; chav une dkdles est eritonree 

'* “lleber Kvvei iiene .Arten ties (kmmlXmameaP Arch, dc r*uniKitolog'ic,'vt. lIHrj, 
p, 36'7v 

f Bull IkS, Nat.'Mus. jNw 69, 1900, p. '70. 

.t ‘'Kouveavx taeuias (rOiseaux,'* 'Hgv. Sxxma Zook .xvi. mo8, .p. 65, 
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par ini parencliyme vacuolaire, qui tonne antour de roncosplicn*e 
cien celhile.s li(3xagona.les cruii dianietre d’environ 17. Les 
|)rr>glottis inurs ressemblent ainsi bea.ucoup a ceiix de certains 
Darminsa a ca-psides uterines ne contenaiit qn’iiii (ciifd’ The 
d iiliciilty in coin pa, ring npy genus witli this pauticula.r Afon.opj/lMmm 
is tlia.ti Ifulinnaiui says very little of a pre-existing uterus. 

He merely oliserves that quite ea,rly in tlie body “ F uterus 
comiiieiicje deja, a se former,” and tliat further back les segments 
sont rernpHs d’ceufs.” I am disposed, however, to think that this 
implies a likeness to the more typical species — such as, for example, 
if. im>icoron%ta^ which Fahrrnaiin describes imniecliately after 
dealing with if. rostellatum. Moreover, in his resume of Avian 
Cestodes, Furhrnann'*^ defines the germs Monojyylidium by, intei' 
(dia^ the following character : — Uterus stark verzweigt, lost sich 
in Farenchymkjxpselii auf,”etc. As M.rostellatum bad been already 
described by him it is to be inferred that this species agrees with 
the others, and is, therefore, so far not like the Treniid which 
forms the svdqect of my present communication to the Society. 
We may, tlierefore, I think, exclude my species from the genus 
MMUopylifUiun. Nor does it appear to me that we can refer it 
to any other known species. I propose, therefore, to name and 
charixcterize a new genus as follows : — 

EugonodaeTim, gen. nov. 

RosteMum very ynusmlar, long and retractile^ loUhout hooks* 
Suckers tmumned* Ripe progloitids never much longer than hroad* 
Dorsal excretory tube much smaller than ventral^ lying more or 
less laterally to it ; ventral vessels comiected by transverse vessels in 
each proglottid* Longitudinal muscles in two 7*ows of himdles. 
Genital pores unilateral. Genital diwts pass hetiveen- exci'etoi'y 
tubes. Testes chiefly behind ovary ^ and the7i not vei^y mmierous, 
Omry to po7'e side^ in front of vitelline gland. Genital atrkmi 
vejg/ deep^ with radiating muscles, Cirmis-^sac large ami inuscidar, 
lying in front of vagina, S 2 :)erm-d‘uct with coil, Gmms unarmed. 
Receydcmdiim sejininis present^ hut not stro 7 ighj maiLed, Uterus 
not preseml. Ova imbedded smgly in pa^rmchyma accompanwd by 
other cells; round each ovimi a cavity is fomneA later which is 
Imed by cells. 

I name a.s the type Rugonodmum mdicmmf sp. n., with the 
chara.cters of the genus. 

“ Die Cestoden der Vogel,” Zooh Jalirl>. Suppl.-Bd. x. 1908, p. 65. 
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50. Tbe Brain ntid Braiii-Case of a Fossil IJiigiilato of tlie 
GeiriLs . By R. \\\ Fal.mkk, M. 8 (v. 

(.Maiicliester), Eesearcli Follow in Zoolo^Vy UiiiA'ersity 
(JollogOj Roadiiig 

[Received May 2i), 11H3: Koad < )et<d>er 28, 1013.] 

("i'ex t> figures 1 50 - 1 5 7 .) 


Inpex. 

AfORPHOT.Orj T. 

J')wpIothei'{Hm~‘. Skull - de>crii)tioii of 878 

„ Braii\ — „ 885 

SYSTKM.iTlO. 

Jnoplotherimn related to On/<^tcropus 88(5, 802 


For some time a eraiiijim from the Pliospltorites of Qiserey, 
together with an exceptionally perfect ami welhnnrked l>rain 
east obtained from it, has been awaiting description in tlie Britisli 
Museum, 'liie cast was sidnnitted to Prof, (b i^iliot Smith, 
F.R.S., of Mancliester, who intended to describe it, but lie was 
prevented from so doing by the pressure of other work, ami very 
generously passed it, together with the notes he laid made on it, 
to myself. By tlie courtesy of Drs. >Smith Woodward and (J. \V. 
Andrews, of the British iMnseum, 1 ha,ve been allowed to describe 
both the skull and brain-east. 

The whole of the facial region of the specimen is missing, and 
since the dentition of niammaks forms such an excellent guide to 
affinities that in original descriptions cranial features are for tiio 
most part entirely overloola^d, the identification of a tooiilih\ss 
skull such SIS this is a matter of difficulty. A si-mly of the 
literature of the subject a.nd of such s]>eeimens as are aA’a-ilable, 
however, leaves little doubt as to the genus of the cr<‘a.tiire. 

^riie skull is broken away at tlie liack of tlie orbits, and tlu 5 
pa 0 )CCT |}i ta I , /.y go nmtii*, 1 1 1 1 d ptei*y goi d pri leesses arc ‘ i t u*oi n }> I et c . 
i n dorml mmr (text-llg. 150) it is seen to he na.rrciw, eloiigivte, jvnd 
somewliat fusiform. Its grea.tcst width in fronts of tiie zygo- 
matic jirocesses is 49 iium, fmt l>eliind the orbits it is givatly 
constricted and its width reduced to less than one ImJf, or 25 mni. 
At tbe back of tlie zygomata, not including the lambdoid ridge, 
it measures 40 mm. across. The marked [Historbital constriction 
is by 110 means luieommori in early Tertifiry iiia.inirials, and 
indicates at once a pom; development of tlie frontal lobeB of tlie 
liemispheres. 

The most striking feature of tlie doi'sal surface of the cranium, 
however, is the great strength of the sagittal and lambdoid crests. 
The former arises in front by the union of tlie two low |K}storbit'.a| 
ridges on the frontals, and tra verses the wliole length of the braiii- 

■ ^ ComumnicattHl by Dr. 0, W, Akprews, F.K.S., M.S. 
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ease as a kaife-like ridge vvliicli rises Jis lugh as 16 inai. ;\bove tlie 
general surface. As it nears tlie oc(*ipiit tiie crest somewhat 
thickens and meets the equally highly de\'eloped and more massive 
lambdoid crest at right angles. 

The root of the zygomatic jirocess is very extensive and slightly 
convex antero-posteriorly. Its widely (ioncave form in a trans- 
verse direction iinlicatesa tenip(>rai arcaile standing well out from 
the skull. 


Text-hg. 150. 



Dorsal vi«nv of skull of Anopfotlt^yhim, 
/>., frontal: par,, j)arietaJ; .s’ty., squamosal. 


In fojSerrtf view (text-tig. 151) the great 1 might of tlie sagittal 
and tlie true form of the lamlxloid crests are dis|>la}'etl. Tiiis 
latter strikes off at riglit angles to the sagittal for alioiit 2 cms., 
slightly dropping in elevation as it dues so, tlmn falling very 
slmrply downwards, forwards, and slightly inwards, is con- 
tinued as a macdi less pronounced i‘i dge to the |)osterior root 
t)f the zygoma. Here it bifurcates, tlie a.nterior bra/nc^li being an 
extension of the vertical flange of the zygomatic! process, while 
the posterior runs down, and .slightly hack, on to the huge pa.r- 
ocscipitat process, on which it dies out. The a,perture of the 
external auditory meatus between the pax'occipital and zygomatic 
processes is reniarkable in being formed above by a groove in the 
squamosal, while the tympanic forms its ffoor alone, there being 
no ordinary bony tube. 

In occipital vistv (text-fig, 152) the foramen magnum is seen to 
be nearly circular and the condyles massive. Above, tlie lamb- 
doidal crest forms a large sliield -shapetl area lauLdi rougheneil for 

", , ■ ■ ■ ■ ■ 59 ^', 
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the lower surface of the periotic exposed. Tlie secoiidar}' jiahite 
is eoiiipletely lost. 

in a met Ion tlie skull (text-(i^'. 104) the 

thickness of tlu'. 1)oi),e>s and the general developitient of diploi* arii 
striking features. A skull which supported sueli massive t,tviii- 
poral n:ius(‘h\s as this beast possessed hail of necessity to lie of a 
strong ])uild. The extreme slrdlowiiess of the pituitary fossa and 
tiie {R’actical alisence of clinoid processes ai‘e featma's of iriti'rc^st, 
while the mode of attaadiiueiit of the cril)riforiu mass to a groove 
in the pre-splienoid is curious. The pear-shaped cerelu'a] fossa, is 
partly separated from the eerehellar by the liea,v\’ i.entoriai ridgiy 


Text- tig. 154. 



M’oliar swtiou of skull <if Jiinpfnfheeiffm, 

Letterinj? as 5ti iiirt'otiing flpmvs, witli adaillou of /o,s\, Iiasisphonoid ; rriiiri- 
fonn plate; //o., Iloceulur f«>Hsa ; rj.^ (•mial for vessel ol dij»1oi\ 


most of whioli belongs to tlie .squiimo,s«,l. Tin. sinieioii.s ('n;\'itv for 
tlie transverse s'mis opens immediately beliiiid tills ridge above 
the periotic-. It goe.s straight down to' the pn.st-gleiH)id' foramen 
and is joined liy a canal for a vein which ran in a deep groove on 
the .side-wall of the skull, and was formed liy tlie conilneiu-o of 
two vessels wdiich ran in the sidiistance of thiValisphcnoid. 

The main features of the individtuil hones of the skull will now 
be outlined. 

The bones of the occipital segrnmi are iiidistingui.shably fused 
together, but their anterior sutures are for the tnost part d'istinct. 
The thick supraocrAjntal is of great extent owing to the extrcine 
development of the lambdoid crest, of whkdi it forms the entire 
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upper portion. It articulates witli the parietals by a jagged 
transverse suture anterior to tliis crest. Tiie exoccvpltals were 
a.lso large bonesy including, as they no doubt did, the large con- 
dyles and |>i*actieally tlie whole of the paroccipital processes. 
They tfike no sliare in tlie lambdoid ridge, for their suture with 
the mastoid and squamosal lies just posterior to tliis ridge. It is 
a jagged line, starting at the base of tlie steep drop in tlie crest, 
a, ml, travelling behind it, runs down on to the paroccipital process. 
Idle bmiocolpitcd is clearly marked ofi'from the basisplierioid by a 
slightly irregular groove. It is very wide behind, between the 
paroccipital processes, and notched by the conclyla,!' foramina 
which must pierce tlie skull between it and the exoecipitals (text- 
tig. 153, p. 881). In front it is narrowed by the laceiute foramina 
and b}' the gap in which the periotic is set. Its lower surface 
is here lieavily marked for muscular attachments. In section, 
the bone is seen to be thin and dense posteriorly, but in front it 
is thicker and more cancellous in structure (text-tig. 154). 

The parietcds are remarkalily extensive, and externa, lly they 
appear to form the entire crania] roof. Anteriorly, they con- 
siderably overlap the frontal s, and the extent of this overlap can 
be seen in section (text- fig. 154), where the junction of the bones 
is iudicaled by a break in the structure of tlie i*oof (at ‘‘ a ” in the 
figure). The paiietals do not sliare in the formation of the lamb- 
doid crest, but meet the supra, occipital anterior bo it. There is no 
ti’ace of a distinct interparietal, and the strength of the sagittal 
ridge has necessitated a firm union of the parietals. The suture 
with the fixmtals is first seen as a jagged Hue on the postorbital 
ridge. It travels forwards along this for about 12 mm., then 
turns suddenly liackward and curves down on the side of the 
skull till it strikes the alisphenoid. Below, the parietal is 
suturally connected with the alisphenoid along a short horizontal 
line, and posteriorly it is considerably narrowed by its bow-shaped 
suture with tlie squamosal (text-fig. 150, p. 879). Inside the 
skiilh tlie fronto-pa,rietal suture is seen as a very irregular line 
ruuiiiug verbicaliy on tlie wall of the cerebral fossa, and the 
scpiamoso-parietal suture as an even moi'e irregular line in front 
of the tentorium. Neither suture can be completely traced. 

The squamosal forms a considerable part of the side-wall of the 
skull, ikisteriorly it overgrows the mastoid, so that only a small 
isola,ted surfa,ce of this bone is exposed. The suture with the 
mastoid is anterior to the lambdoid crest, and as this bone gets 
sulimerged the suture crosses the crest to form the junction with 
the exoeeipital. The squamosal send.s a small vertical tliin flange 
on to the root of the paroccipital process. It is partly anchyiosed 
with the tympa,iiic, and in front of the meatus is bored by the 
very large post-glenoid foramen. Almost the whole length of the 
bone is concerned in forming the zygomatic process, which is con- 
cave from side to side above, has a vertical flange to the exterior, 
and a flat glenoid surface below. : The flange is roughened on its 
upper edge for attachment of the temporal fascia. To the inside 
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of the g'lenoid fossa, where tlie squaiiiose,! .meets tlie ii!is|)lienoi('l, 
there is a narrow ridge winch both bones help to foi-:iii, jvnd wiiieii 
runs parallel to the middle line to separate the glenoid and 
tympanic ca,vities. Where this ridg’e meets the post -glenoid 
process thei‘o is a. depression which may irepu’esent a \‘tvuoi.is 
foramen (text- fig. 153,/., p. 881). 

Been from the inside the periotic is quite an extensive bone. 
The double openings of the internal aadito,i‘y nu?atiis and of the 
a-queductus Fallopii are seen in tiie centre of tiie lower trianguhu: 
part. Above this, the floecular fossa (f/o.) is ex ca, rated, simi 
from thivS i‘egion the large mastoid poi*tion inclines backwards. 
The mastoid pa,rt, as mentioned, is exposed on tlie outside of tlie 
skull only a,s a s.mali island between the exuccijiital and the 
squamosal, forming the lambdoid crest for a.liovit 1 “5 cms. Through 
its suture with tlie exoccipital runs the small mastoid fciranieii 
The inferior sm-face of the p(3ti'osa-l portion is seen as a. 
siibova.te mass inclined steeply outwards and jaannied in lietweeu 
the basioccipital and squamosa,!. It separates the iin‘dian and 
posterior lacerate foramina. Posteriorly it is piei'ced by the 
fen es tree rotunda and oval is. 

The tympanic is preserved on the left side. It is partly 
anchylosed to tlie squamosal, but not to tlie periot-ic. It consists 
of a small, very thick, imin Hated l)ulla wbieli does not meet the 
basioccipital, but projects freely under the petrosal. A cylin- 
drical hollow on the bone represents the attachment of tlie 
tyrnpano-hyal (tJiy.)^ and on the right side the position of tlie 
stylomastoid foramen is seen to be immediately beliiiid 

this, The rest of the bone forms an irregular mass below the 
meatus and presents no points of interest. 

The alisphenoids are firmly fused with the hamsphmmd^ and 
the three bones must be taken together, iriie liasisplienoidal part 
is veiy elongated— behind, it is wide and notclied by tlie, .median 
lacerate foinniina. In front, it narrows very consi(!era'l.)ly, and 
at the junction with tlie a,lisplierioidal |>a.rt the vcn-tical jvterygoiM 
wings arise. Tlie tilivSphenoida,! part is a hatclurt- (vr L-siuijHMl 
bone, liaving a narrow limb eovifined to the Isase of the skull 
between the squamosal and ilio liasisphenold and a square limb 
in front of tiiis, forming part of the side w^all of tlie skull and 
meeting tlie jiarietal tibove a, ml. the frontal in i'rontu I^lie long 
limb is deeply grooved for the Eustachian tube, and in its middle 
is perforated by .the fora, men ovale (/or.).- A.nteriorly, lielow 
the ' pterygoid flange, the bone is tunnelled by a cfuial 'wl"iic*}'s. 
represents the united sphenoidal fissure and foramen rotund urn 
(III .-VI.). A couple of venous foi'arnina ( 2 ?/,) appear exterrmlly 
on , the alisphenoid. These were ■ traversed by the vessels which 
united inside the skull to forxn the large vein already mentioned 
■as running into the trans'vei-se sinus., ' GudtS' uppe'r surface the 
alisphenoid is very deeply gi-ooved to shelter the cranial nerves 
"lying on it, ^These grooves are "better ■•Been, from the cast. .-They 
'will be mentioned -later.' '-In se'etionpthe ''ba-^skphenoid'-is'se^ to. 
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be a. thick bone, and it is scarcely tliiiiiied by the shallow 
pituitary fossa. 

On the dorsal surface of the skull the froriUds form a flat 
arrowhead-sha.ped area between tlie post-orbital ridges. Laterally 
they are concave. Below, they unite by suture wirh the ali- and 
orbito-sphenoids, and they extend well down on tlie skull since 
the palatines cannot be traced below them. Within the skull 
they foiaii the division between the olfactory and cerebral 
cavities. In front and above they are hollowed out by the 
frontal air-sinuses. 

The orbit osphenoid is quite small. Its suture with the a.li- 
sphenoid is not plain, but it appears to completely surround tlie 
optic foramen. It is indistinguishably fused with the. presphenoidj 
which is a very long and thin bone with a marked median palatal 
ridge. It is very thick, and its upper surface, as seen in section, 
is shaped like the roof of a house, that is, its surface is very high 
in its middle length and slopes down both forwards and backwards 
(text-fig. 154, p. 882). The po.sterior slope shares in the tunnel for 
the optic nerve, while the anterior one is excavated by a rounded, 
undercut hollow which gives a firm support to the cribriform 
plate (cr.p.). This last bone is a solid mass of perforated tissue 
and presents no special points of interest. 

Comparison of the specimen wuth the figiu'es given by 
Cuvier [1] and Blainville [2], as well as with the casts available at 
the British Museum, leaves little doubt but that the skull has been 
correctly identified. In Cuvier’s figures the general form of the 
skull wdth the postorbital constriction, the form of the condyles, 
the immense paroccipjital processes, the peculiar formation of the 
meatus, the post-glenoid process, its foramen, and a host of other 
details are identical. Fig. 1, pL xlvi. of Cuvier’s 1822 edition 
shows the upper surface of the base of the skull of an Anoplo- 
therium determined from the teeth, and the arrangement of the 
foramina, of the grooves for the nerves, and of the transverse 
sinus agree precisely with this specimen. The agreement with 
Blainville’s figures is no less conclusive, and though the crests on 
the skull are considerably stronger than those in any specimen 
figured by these wu’iters, they are of the same form, and their 
degree of development can hardly be of greater than specific 
value when other features agi’ee so markedly. 

Support for the identification also comes from the brain-cast, 
for it agrees essentially with tlie natural one figimed by Blainville 
on plate ii., but not with the one given by Cuvier (plate Iv., 
1822 edit.), which is incorrectly identified as an Anoplo there. 

Brain^cast* 

The naiTow, elongate foiun of the skull is naturally also a 
feature of the brain. Its total length from the front of the 
olfacbory bulbs to the caudal end of the cerebellum is a fraction 
.under .10' cms. . Of this total, the cerebrum accounts,, for 5*6' cms.., 
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tlie cerebellum for 3*35 cnis., .and the olfactory bulbs for the 
I’eiiriiuiug' 1 cm. Tlie cranial ca]')a,city, as iiieasnrecl with sa^iid 
from the ctust, is 86 cc. 

The parts of t;he cerelmal ]iei.nispli,ei*es (diicilj'" (mncerned with 
the sense of smell, are, as usual in eai-ly 6,\:u*tiaiy maJrnmils, 
hij^’ldy (leveloped. iriiis is seen in the hirge size of the olfa.(h.ory 
bulbs aiid of the rest of the ‘bsinelhhrain,” and in tlie small size 
of the neo pallium. The greatest width of tlie eertdjrum, wliich 
is near its ea.udal extreniitv-', is 45 nun. 

The cerebellum is separated from the hemisplieres, hut there is 
no evidence that tlie corpora quadrigemina were exposed, its 
widtli cannot be measured aecurately, owing to tlie casts of the 
cavities for the transverse sinuses being continuous with its mass 
on ea.eb side. Estimating the extent of tliese sinuses, its tragus- 
verse is not much more tha.n its antero- posterior (lia.ineter-— that 
isj about 37 mm. 

Text-fig. 155. 



/?<*./!, floccular lobe ; ca.st of Ibnuaeii bicunua medium ; ./l/.jn, ejisi of fonimeiii 

bicermn posteriuH ; /.r//., rliimil lissuir; o/.6., oibietory bulb; ^»'.eon, eoroual 
Mulcus ; uMi'b,, orbital buIcus; .svs'.s'h, supraHylviuu suleuBj 'i\, vessel; iJ., 
iii.-)'/., ly, easts of foraiuiiia ()f tn 

Looked at in side view (text*ii,g\ 155), tin.! cerelx^lluin stands tis 
high above the axis of tlie brain a.s does the cerebrium Tills is 
no doubt a primitive feature, for in recent Ungulates tlie heini- 
spheres are distinctly more elevated tluin tlie cei*ebelhim. Odie 
Middle Eocene Fakmsyops agrees vvitli Am)pk4h(iriwm in this 
particular [3]. 

On the base of tlie brain tlie courses of the cranial nerves ami 
the casts of the laceiute fojumina are conspicuous, while below 
the fioccular lobe on each side the periotic has left a ragged scar. 

The brain, in general forni, arrangement of parts, and furrows, 
isremarluibly similar to tlMtoiOrycteroptis. '.This is seen in side 
view,' and 'especially from below. ' ,If the ■' figure , of the ventral 
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snrfjice of tlie l)raiii of tlie Aard-Vark given by Elliot Smitli 
[4] be conipaa.'ed with text-fig. 156, the similarity will be seen to 
be very striking. ''.Che detailed resemblances will lie noticed below, 
and they imdonbtedly help to strengthen the evidence in favour 

of a priiiutive IJnguhite origin for the Tiibulidentata, - -a view held 

by Elliot Smith, Max Weber, and Ldnnberg. 


Text -fig. 156. 



Lettering as in text-fig. 155, with addition of •w./’., mastoid foramen j 
olfactory tubercle. 

Ventral Surface of Gereirum, 

The whole of this region is well developed. This can be clearly 
seen from text-fig. 156, for, seen from below, the pyriform lobes 
almost coiiipletely conceal the neopallium— a part of which is 
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visible only tiO tlie outside of tlie anterior parts of tlie |,)y.rifo:riri 
lobes, then, was far more ]rii‘’lily ma-erosinat-ic 

than any living Ungulate, and not much less so tha..n ini;r- 
.rowing Aa^i-'d-Yarlc. 

Tlni o(/hr^or// tlieir Avidost pa.rt a.re tog<d;lier 21 iiiiii. 
across. Tlie olfactory |)efluucies are disi.inct thick stalks, swelling 
out behind into the anterior ends of the pyidfonn lobes. 

Tlie olfactory fAiherchfi are well sliown as snuH.ith cii'cular 
elevations placed rattier fnrtlier liack than in Oryctsrop'us, and 
sufficiently prominent to tie noticeable in a. side view of tlie 
cast. 

Between ttiese tiitiercles tlie cast stiows tlie course, of the optic 
nerves. Tliese tunnelled the base of the skull ver}^ iu‘ar tlie 
middle line. The position of the ctviasnia is indicated tiy tlie 
sinking of tliese tutnilar easts o.n to ttie genera.! level of tlie lira in- 
suidace. Diverging outwards froin the cliiasina, the valleiadai 
Bylvii are distinct, marking off tlie glotnilar jiosterioi’ pa rts of the 
pyriform lobes. Kunniog liaek along tlie lower smd'aee of i^aidv 
of these lolies is tlie cast of the vein described as riinning on tiiie 
side of the cranium. This vessel does not seem to be cerebral, 
but rather to collect blood from the diploc of tlie bones. Idie 
only other feature on tlie pyriform lobe worthy of note is a shori; 
straight fissure running along it, above the vessel just mentioned, 
and below and parallel to tlie rliimil fissure. A similar fissure 
occurs in the pig and the tapir. In tex^Ufig. 155 (p. 886) it 
has been marked with the letter 

Lateral Surface of Gerehrmn* 

The olfactory htdbs having been described from below need no 
further mention. 

Th(3 neopaUmm is clearly markiRl off from the rest of the lunjii- 
spheres by tlie great iiorizontal ^Liual Jismre, In text-lig. 1 55 
there is a break in this fissure at about oiuv” third of its total k*ngih 
from the front. Tins break does nob ocmir on the other si<le, and 
seems to be due to damage of the skull-walk In side view tlie 
rhinal iissuro is seen to ilivide the hemis|,die:re horizontally Inl/O 
two equal parts, and the primitive cliaraffier of tlic lirain is 
emphasized liy the relatively snuill size of Die n|»j)ei‘ |:)a;rt (neo- 
pallium) in comparison with Die rest of the tavriibrum. Its great 
development in tlie higher mannimls, wliicli led to tlie degenm'a,- 
tion of the ■ smell-brain ’’ ami ■ to its ,e,nwra;pp'i,ng hy the 
neopallinm, lias scarcely begum 

About 17 mm. from the anterior end of the liennspbe.re, there 
is a vertical sulcus running into the rldnal fissuie below, and 
connected, on the right side only, by a shallow furunv wihh the 
lateral snlciis. This sulcus can be no other than the orbital Its 

* I am using' the same terms as were employed in the descriptions of tlie hrain of 
Orj/(d0royupl4:], to which I have referred, although ,Dr. Elliot Smith .tells, me the 
whole question of nomenclature of eerehral sulci urgently needs revising in the light 
of recent ivscmrch on unutomical localiaatioii of the corehral curtex, 
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position, relation to tlie rliiiial fissure, ami its possible comiectioia 
oil the riglit side to the lateral sulcus are exactly lik'e the coii- 
ditions in the brain of Orycieropus. 

Beliind the oi'bital, tlie side of tlie lieniisphere is marked by a 
clearly defined sulcus, rather under 2 cms. in length, and running 
obliquely from, behind forwards and downwards to join the orbital. 
Tliis sulcus is nearly certainly tlie corotud. Its i-elations on tlie 
two sides are similar, but while on the left it is simple, on the 
right it foi'ks slightly at its superior or dorsal end, and in its 
middle length it is connected with a very shoi't horizontal sulcus 
(/>), the identity of which is not clear. 

There is no trace of a pseudosylvian sulcus on either side of 
the brain, 

Dorso-laterally the neopallium is marked by a sulcus which, 
starting at tlie back of the hemisphere, inns stiuight forward, 
parallel to the middle line, for about 2 cms., and then, curving 
down towards the rliinal Assure, ends on the right side, about 
7 mill, from tliat fissure, but on the left actually joins it, or veiy 
nearly so. This must lie the stvprasylvian stilcus. Though small 
and nofc so strongly arcuate as in tlie higher Ungulates, it is of 
tlie typical Ungulate form in the strength of its posterior branch. 
Near its caudal end the posterior limb of the supiusylviaii is 
joined by a very short sulcus (c), which lievS external to it. This 
sulcus, thougli minute, is constant on both sides. 

Midway between the suprasylvian sulcus and the idiinal fissure, 
and within the curve of the former, there is a short deep hori- 
zontal sulcus about 5 mm. long on the right side, and about twice 
that length on the left. This sulcus is exactly analogous in 
position to a similar short one in O^'ycteropus. For purposes of 
reference it will be spoken of as sulcus “ 

On the dorsal surface of the neopallium (text-fig. 157, p. 890), 
running in general parallel to, and on an average about 7 mm. from, 
tlie middle line, is a deep sulcus, which extends from very near the 
olfactory peduncle to the posterior surface of the hemisphere, 
irhis long furrow bears several branches and is really compound. 
On the left side of the brain, the most anterior part of it, about 
1 cm. long, lies further from the middle line tlian the rest of the 
furrow, and was probably not directly contirmoiis with it, thougli 
in the cast there is a connection by means of a shallow depression. 
This short sulcus must be the prorean. On the right side it is 
directly continuous with the rest of the sulcus, which is clearly 
tile lateral. The relation between the prorean and lateral sulci 
is exactly as in Orycterojnis, 

The large lateral sulcus, though roughly piarallel to the middle 
line, is by no means straight, and pursues a sinuous course along 
tlie hemisphere. On the right side it has two very short branches 
going outwards from it, at distances respectively of 1’ 5 and 
3-3 cms. from its caudal extremity. 

At the junction of the prorean and lateiul sulci on each side 
there is another sulcus, a few millimetres in length and running 
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straigilt forward. 'What exactly tliis re|)re.seiits Ls not cl«:.‘ar. 
It may possibly be a rudinieut of tlie cruciaL 

Text- fig*. 157, 



Letteriag as in text-fig. 166, with addition of n,md.y im-a mednllaris fisHiim 

supmiwrmnis; .sv'm. ?, enicial huIouk (F) ; laterul Hutiuis ; ,s’p,,HU|)rio 

pyramis ; Of.pro., promiu sulcus; /re., uvula; />., veswdH, 

At this point a couple of blood- vesselsy mark cm 3 on tlie dorsal 
surface of the cast, .may 'be ■ mentioned. On the .right-side, .a 
small transverse ridge in the middle of the heniisphere anc! near 
the middle li,ne may represent the course of, one of tlie, .meningeal 
vessels or' of , a branch of, the mteniadm^aaH)tid a.rtery. , ■, liranciies 
of tins latter arteiy ' probably accoiint 'for some of tiie obscurity '.of 
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tlie brain-surfacje behiad tiie oildtai dswure, wliere the cjist shews 
tile marks of the fronto-parietal suture. 

Posteriorly, between the lateral sulcus and tlie iui<ldh',‘ ]i'm\ 
traces of a spacious |)aired vessel (?./) are seen. Tin's is foi’incMl by 
two bra.ncheSj one of vvhi{d) strikes out from the irmdijin li!H\ while 
tlie other comes inwards ami liackwa.rds from the sui'faro of the 
brain. The main trunk, from its dire(‘tion, seems to Imve gom‘ 
round tlie tentorium a.nd to ha.ve joined the transverse sinus, it 
was prol)al)ly a vein colleiiting blood from the su|)eri()r surface of 
tlie liemisphere. 

Ckrehelhim, 

The general pi’oportions of this pa.rt of the lirain have already 
been given, ddie cast does not, of course, sliow t}ie minut,e folding 
of tlie cortex characteristic of a, fresh speeirnen, but the main 
areas and tlie cliief fissures a.re distinctly iiia.rkeil. 

The most striking feature of this orga.n in hh\s 

in the small size of tlie lateral lobes, ddiis is prolia-bly a, primitivi^ 
feature, since, in a, compa,ra-tive series, evolution in tlu> cerebellum 
is cbiefly marked by tlie development of these parts 1 4|. 

The three fundamental divisions of the cerebellum are indicated 
by transverse fissures marked on tlie vermis. 

The Jissura priina is not very elea.rly shown, Imt tliere is a, 
suggestion of a groove in tlie place wliere it nearly certainly must, 
have been situated, on the doi'Sfil part of the anterior face of the 
\'ermis. 

The JJssura seciuida is clearly shown on the posterior svirfaee 
of the vermis, marking off from the rest of the (ierebellurn a. 
smootli hemispherical a.rea,, whiidi faces jiosteriorl}’ a,:nd is un- 
donlitedly the vmda — the a.nterior division of tlie lobus posticus. 

The whole of the dorsal pa.rt of the vermis lielongs to the fo/ms 
medim. It is divided into two almost, exactly eipial parts by a 
transverse fissure, which can be nothing lint the fissura. supra- 
pyi’amis. The vermis of tlie median lobe shows a. tiN'ist such as 
is seen in a great numlier of mammabs of different groups, and 
which giv(.w a iiiarked a,syminetry to the orga,n. 

To the sides of the suprapyramis that part of the vermis 

of the median lobe anterior to the sujUTtpyra.midal fissure lie 
triangular depressed ai‘eas imlicatiiig the exposure of udute 
matter such as is found in ma-ny small mammals including most 
Marsupials, Eodents, Bats, etc. [5], .Por this region Elliot. Bmith 
has siiggested the term “ re/m 

To the skte of the pyramis lie the indefinite masses of the 
laterallobes, the small size of which has been comment eil on above. 
Their irregular form adds greatly to the asymmetry of the wliole 
organ. ' 

To the outside of the lateral lobes lie the probabl}' riTitively 
hxrge floccidar lohes. These can be traced as being' {‘onncMdi^d 
bebind, in the usual maniier, to the pyramis. ’Below, the\* rest 
on tlie periotic.s and iill in tlie floceular fossie, ' Tlieir exact mxteut 
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cannot he determined, owiiijj to the e«)ntiMnitv of iJseis' oa.st.s witli 
tliose of tlie trensverse sinnwt'S, 

Such a. jirimitive form of cerel')el]um la an organ of fJrir is 
tnikiiown, exee|vt in M';uvsu[»ia'lia, [Alarropas a-ud Thglacinfin) [ 6], 


.Ilrttin-rletn . 

In cranial easts this region is never repre.s('n{;ed witJi anj 
accui’Jicy, o\ving to the fact tliat tlie nerves and vaseidar spaces, 
which lie beloM' the brain, obscure tlie. outlines of tlie la tier. 

Coiispiciiously shown (text-fig. ln(>, [i. 887) to tli(^ outsid(! of the 
piitoitary region are the courses of tlie neia es escaping liy i lie 
S|3henoidal iissiire (which, as mentioned abovig is cordluent with 
tlie foramen rotiuiduin) and by the fora, men ovale. 

The course of the trigeminal nerve can 1 h: 1 followeil f‘r()in the 
outside of tlie region of the ]:^)ns Varolii, nlong a gcocue In the 
alisphenoid to the foramen ovale, thi’ough wliicli it. ^ave oil* it.s 
inandilmiai’ branch, and then, still lying in a groove on the bone, 
tlie second and first brandies ra.n forward to fiirn'ci^ i,he skidl 3vith 
the third, fourtli, and sixtli nerves tlirongh the sjtlu'noidal fissure. 
Occupying the centre of tlie figure formed hy these two pairs of 
foraminal easts, the pituitary body is represented, Imt tlie extreme 
sliallowness of its fossa ma.kes it very incoiis}»ieiu:ius. Tlu^ pos- 
tei'ior clinoid processes leave a sca,reely noticealile iinp>re.s.sion on 
the plaster. 

As to the divisions of the rest of the lix-aiinsteni nothing cftn 
be (iistinguished. It only remains to descidlie the easts of tlie 
periotic region, of the foramina for tlie veins of the sinus, and 
of the last cranial nerves. 

The periotic bone has left an irregular craterdike sear on the side 
of the east (text-iig. 155, p. 886). This liollow is walled liy various 
nodose elevations, which are chiefly easts of parts of tlie i:.i‘ansverse 
sinus. Ill tlie centre of tlie ‘‘ crater a tiny ridge r<‘presmits the 
passage tlirongh tlie internal auditory meatus and the Aipiediictus 
Fallopii of tlie Vlllth and Tilth nerves. Idio uppei' houudary 
of the crater is foiaiied by the casli of tiie fioccula.'r fossa. In 
front and below is the cast of the foiumen Ijuierum medium, 
from wliich a sliglit ridge runs fomvard on tlm Imse of ilio brain 
to meet its fellow of the other siile lielow tlie pitnita.ry fossa- 
This ridge may Iiave some connection, with the' course of the 
internal carotid.. Below and at the back of the periotic depres- 
sion, an elevation represents the fora.men lacerum p(,)sterius. ’ A„t 
tlie liack of the fioccular lobe of the cerebellum, a tiny knob marks 
the position of the mastoid foramen (text-fig. 156, m./.). 

On the side of the medulla oblonga.ta, in line with the jtigular 
foramen, tlie exit of the' Xllth nerve is represented by a tubercle 
wdiich is the last feature to be seen on the east. 

'■At this ' point summary of the resexnblances ■ between the 
brains of Or^cteroptf^s and AnoplotkenH^m ^ m not be out of 
place. " The Aard-Tark’s brain ''bas.'Txeeir''' described ms , 

' from' a primitive .Ungulate type ' only ■ in 'a higher development ■ of 
the olfactory paitsi , The only other, important: contrast, with„„the: 
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"IJiigiilj'ite lies in tlio iiisigniliennee of the supra 

sulcus (H)u;i|:)a,re<l with the latenil, whiclii, is tlie rtwerse of tiie 
usual coiKlitioi) fourul in tiait gfovi}> [4], 

The bra, in of lias the general proj>ori;ions of 

tliat of Oryctej'opHS^ and tlie ^Ssinell-hraiu ” is nearly as well 
developed. The horizontal coiitinuous rliinai lissurc^ in the lirain 
of the first agrees with, the usual condition in tlie second. '13 le 
i*elations of the orbital, ];»rorea,n, and lateral sulci sigree in 
l)oth. The suprasjlviau sulcus of the Anop)iothei,'e is nnujii niore 
develo|3ed than in Oryctero'pits^ but its size in I'clation to tlie 
la.teral sulcus is intermediate between the usual Ungulabe con- 
dition and the state of affairs in Orycteropus. Tlie lira in of tlu^ 
A.ard-Ya,i,*k has long been known to a.ppi’oach tlie Ungulfite typt^, 
and in we liave an Ungulate wliicli soinewliat 

а. pproaches the Tubulidentate type. 

On the ventral sui'face, the differencevS between tlie two brains 
are jiractically all accounted for by the different degrees of nia,ci‘ 0 S" 
inatism. In the cerebella there are no striking siniilarities, Init 
there is notliing to contradict a i-elationsliip. 

If cereln'al anatoinj^ be of any systematic value, the view 
that Anoplotherium and Oryciero'jyus a, rose from a coiiiinon, 
tbougli necessarily remote, ancestry can iiardly b(3 douliti'd. 

In conclusion, T must empibasize niy iiulebtedness to lib'of. Elliot 
Smitb, whose notes on tlie brain- east I have freely used, and, who 
lias given me a gi*eat deal of help in ma,ny other ways. My 
thanks are also tine to Dr. Andrews and Mn;*, D. M. 8. Whitson 
fox* kindnesses received at the British Museum. 
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I'hkfack. 

Early in 1908 a criuciid (MI|) from tlm (Jarhtoiiiferons rocks of 
Yorkshire, elsewheiT3 descriin-a.l as CtpimiiXThiMS p(irv'uhmi\ was 
submitted to me by M'r, .1), M'* H. Wtiiison, Hon.a^ onrio(„is features 
in it suggested a. eo,mparison witli 7./y|,)oormw.S', 'wlitVI.i liad ore:tipi,i‘d 
my pen o.t intervals during tbeprevious twent}' yea.rs, but of vv,liir,li 
I" had not seen aotiial specimens. Without delay all the known 
fossils that ha^d beeii rofm*re(.l. to the genus Wi‘re' horrowe^.l for 
study. This, proved a lengthy business, if) volvi tig patient irre- 
paration and initToscopic examiriatm By tint <81(1 of 1910, 
however, their description was drawn up and a- series of illustra.- 
tioBS prepared, when another specimen was reporiiul ns oblaituHi 
from Timor by the Elbert'-Sunda Expedition. (lorri‘S|)omhm(a^ 
ensued with Dr. , J. Elbert and Dr. J. ; Wanner, but the Intiei' 

=))= Publisbeu by penniHKioiv of tlaClh'ustces ofthe Britinh Mirmun 

y. 't if. , A. Bather, 1913, ‘'British Fossil CrinoidH, rX./'’\Ann.' Alaff. Nat, Hist. wr. 8, 
'XoU xii. pp. 3,B,8-'394!. , , ■ 
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\va,s Ji\v;iy in Tiinui*, and access to the specimen proved for tlie 
iiitne impossil^le. 

My |)a[>i^r, tdiorefoi*e, was Liid aside and otiier work taken up. 
Until, tilie piibiication of that work in July of this year (1913) I 
c{>td(i Hot r(,vtiirn to ; then, just UvS I w;is about to do 

so, 1 wiis informed that Professor Wanner \vanted to see the 
s|:)eciii8eris that were in rny hands, because he intended to re- 
deseidbe the species in his account of the Permian Echinoderms 
collected by liimself in Piinor. Naturally I resumed at once the 
(a)i:runi:riiicn,tioiis witli Professor Wanner, but, friendly though 
mir t!xcfia,nge of views and of information has been, I regret that 
it hjis proved impossible for us to come to any arrangement more 
convenient to our colleagues a-nd to future workers tlmn this : 
tlmt I shall publish my discussion of tl,ie original specimens, 
a.nd tliat tlic descrijition of the new nia.teria.l shall be left to 
,Dr. Wanner. 

ddiis pa.per, then, is admittedly a fragnient. References to one 
or two rcKHint papers luive been introduced, tiiid my observations 
have in phices l)ecn checktai or corroborated by tlie information 
courteously sent me for this purpose by Prof. Wanner, But in 
its main lines the paper stands as it was written more tlian 
three yea-rs ago. It will, I hope, be accepted avS Prolegomena to 
Prof, Wanner’s memoir, relieving him of mueli needful drudgery, 
hut not forestalling bis moi*e important resultvS. 


Previous History. 

ddie genus was fouiuled by Beyrich (1862, Zeitscbr. deutscb. 
geoL (lesell, Bd. xi\% p. 537) to receive the single species Hypo-' 
erinm seJmeideri, based on a unicpie cup from the bed of a brook, 
Kali Mati or A jer Mati (the dea.d \va.ter), al>out half a kilometre 
soutli of Kupang in Soutliern Timor. Beyrich (1865, Phys. 
.AbhandL A.kfyl Wiss. Berlin, Jahrg, 1864, p, 83), when publishing 
a fidleiMlescriptioii, was doul)tful whether his new geiuis was a 
Orinoid or a Gy stilly being inclined to the latter view by the 
(uirious infra riiciial position of the anal opening. 

The first autlior to notice the new genus was Quenstedt, wiio, 
in his '^Ilandbucdi der Fetrefakteiikimde ' (ed. 2,, 1867, p. 751), 
definitely referred it to the Oystidea, placing it with Echhto- 
encriniim^ but, separating ■ it f.roni ■ Gryptocrhms. In * Petre- 
faktenkunde Deutschlands"* ■ .(1876, Bd. iv, pr 687), Quenstedt 
put Ilypocrinm^ together with ' Cryptocrinus^ . nea.i'* Ecklno- 
emrinitm imd its allies, although he considered that the probable 
presence of live large arms brought it near to the true Grinoidea. 
In the Atlas to that work, pi 113, fig. 94, Quenstedt gave a view 
of the posterior side, and a-nother of the base. These views show 
the relation of the basals to the posterior side, and thus indicate 
the position of the small basal, a piece of information not given 
by 'Beyrich. Unfortunately, ■Quenstedt’s interpretation; of (the 
base proves incorrect. In the third edition of the ^ Handbuch 
"■ ' ■ ' 60 ^" 
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del* PetA-efaldieiikirndo ’ (1885, p. ^\R\A still pInccHl. 

wit.li EcMmmncrinites and its aliic'S. 

Zifctel ('1.875, 'Haiulbiicli cler Pa.keozocilogie,’ Ed. i. p. 41d), 
wlio establislied tlie Cystideaii group A.poritidir <)n tho lines 
indicatetl liy M’iiller (1854), ],)la(^tsl Jli/pocrhm.s thei'oiii lui’xi. in 
Erijptocrinu^ 11. Hoernes (1884, Eloiii. d. Pal. |)|). 125, 124), 
reiaarlving that both genera possessed pores, espi'ciall}'’ Eppch 
erirms, transferred them to the Oai'joeriiii<he. .////yaajrb/vas* was 
also associated wdth Vryjitocrimis by M. iNenniayr (.18(89, ' 
Btamme des Thie.iTeiehes,’ p. 405), who, however, ma<le no 
partictilaT remarks on the genus. 

Hypocrinm wa,s not mentioned by Wacbsinutli and Sjiringcr 
in their ‘ Ilevision of the Faheocri noidea,' altliongh tln^ iiauie 
n.p|:)ears witldn round brackets in tlieir |)rivately issued index. 

Before 1890 no one had placed the genus anywhere except 
Avith the Oystidea ; in tiiat year, lio\ve\xa.*, in tlie second of :iuy 
papers on “ Britisli Fossil Criuoids” (Ann. Mag. Nat. Hisr. 
ser. 6, voL v. p. 324), I associated it with Ackracknyrkmi^, stating 
that it appeared to differ from tliat genus only in lia ving tliriMA 
infrabasals instead of live. In tlie concluding |)ait of tln^ sa-uu^ 
paper {tom, cit. p. 385) Achradocrlmis arul formed 

Series 3, Achradoerinites, in the fa.mily Cyatbocriiiida}, Berlins 2 
being Codiacrinites, containing Codiacrbms and LecplltloiThvos. 

The view that llypocrhms Avas a crinoid was acc(y|)ted by 
P. Herbert Carpenter (1891, On certain Points in the Mor- 
phology of the Oystidea,” Journ. Linn. Soc., Zool. vok :xxiv. 
pp. 14-16). II ypocrinus^^' he said, ‘‘is certainly a very singnhrr 
f 01*01 and one Avoiild like to know more about it.’’ '(Airperiter 

considered it to be allied to Lecptliiocrhms White, of the ( ')oal 

Measures of Central North America, but also mentioned its 
n/ffuiity to Chcliamlnus, 

Our knoAvledge of tlie genus Avas increased tbrongb two eu|)S 
collected by Dr. A. Wiclimann in 1888 4) at the same locality 
of Ajer Mati, and described by Professor A. Ibitlipletz (1892, 
‘ Pabeontograpbica/ Bd. xxxix. p. 74) Tinder the nairies Hypo- 
crhms niilkri Beyr. (a lajysus ccdavd^ as Prof. ilot-,l)pletz tells uu^ 

for II. sclmeideri) nm\ Ilypoariniis^^^ jn/rv/m’-w? v> (melius pvH 

formis)^ n. sp. Since Dr. llotlipletz stated tliat Crinoidea, wm-e 
represented in the ’Wiclimann Collection l>y coliiinna.rs alom% and 
since betAveen their description and that of llypoerhius lu; jilaeed 
the account of an eehinoid ra.diole, he must he suj)|)osed to liave 
i*egarded Eypocrbms as a Cystid, 

Whetlier the vieiws of Herbert Carpenter ami myself aw ‘ re 
unknown to foreign Avriters or Avhether we were inereiy tlioughi, 
unworthy of attention, subsequent authorities cemtinued to n^fer 
Ilypocrbnis to the Cystidea, associating it as before .wltitx Crypto- 
criiiufi. Among text-books one notes Felix Bernard (1893, Eleni. 
de Paleoiit. p. 159), Yon Zittel (1895, ‘ Grundziige der Pala- 
mitologie/ p. 155),m,nd.Koken {1896, 4 Die Leitfossilien,’ p. 290). 
In 1895, Dr.; 0.' Jaekel was. describing from the DeA'onian 
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of:’ Geniijiny several criiioids which I regard as close, allies of 
Ihjpocrmus^ but he did not ineiition that genus for eoiiiparisou. 
lia.eclvel (1896, Die Auiphorideeii und Cjstoideen, Festsclir. 
fiir (legenbniir, Bd. i. p. 147) dealt with the genus between Crypto- 
eriniis aiid Licheriocystis^ but concluded his description b}?' saying : 

“ wegen Hirer sonstigeu iiahen Eeziehungen zu einfachsten 
(Jriiioideen kdnnte man sie aucli fiir rediizirte oder verkiiinmerte 
Forinen <lieser Klasse ansehen.” This statement, while perfectly 
true a,s rega.rds Hypocriniw^ is not equally applicable to Crypto- 
crhms. 

Undismayed by this weight of authority, in a “ Phylogenetic 
Ulassifi cation of the Pelinatozoa (1899, Jlep. Biit. Assoc. 1898, 
]K 923) I placed Gasterocorna^ ScoUocrinus, Achradocrhms, and 
Hypocrmus in the family Gaste^ocolnid^e, w’hich came in the 
suliorder Gyathocrinoidea, among the Dicyclica Ina.dunata. 
Tills fainily was maintained, with the addition of ICanocrinm, 
on pp. 177, 178 of my contribution to Lank ester's 'Treatise on 
Zoology’ (Part III. Echinoderma, 1900). 

In the second edition of the ^ Grundzuge der Paliiontologie’ 
(1903, p. 141) Yon Zittei included in the family Gasterocornidte 
the same genera as I liad placed in it. His example was followed 
by Pocta (1904, ' llukovet Palaeozoologie,’ I.), who, however, 
{|aoted Hypocrmus as “ permokarbon ruskyk” 

Delage and Herouard (1904, ‘Traite de Zoologie concrete,^ 
Tome iii. pp. 379, 380) reduced my suborder Gyathocrinoidea to 
the rank of a family Gyathocriuusinai, but retained Ilypocmins 
and the other genera in the same relative position. 

The latest writer to maintain Hypocrinus in the Cystids under 
a family Cryptocrinidce appears to be Dr. G. H. Girtj (1908, 

“ G uadaliipian Fauna,” Professional Paper 58, U.S. Geol. Surv. 
p. 108). This he has done in connection with the description of 
Coenocysiis richarchonC an allegeil new genus and species of this 
Family, from the Delaware Alountain Formation of iqipermost 
Carboniferous age in Texas. Whatever Comiocystis may be, I 
tiiid no reason for supposing it to be a Gystid. But even if it 
were, this wovdd not affect the position of Ilypocnnus, which, as 
]„)r. Girty sn,ys, is evidently distinct. 

Tlie preceding account shows tliat the position now occupied by 
Ifypocrinus in our leading text-books depends chiefly upon the 
opinions expressed by Herbert Carpenter and myself. It is, 
tlierefore, advisable to point out that, when we w-rote, neither 
of us had examined any specimens of Hypocrinns, For ns it 
remained, as Cax*penter expressed it, a very singular form wdiicli 
one would lik.e to know more about. At last, the great courtesy 
iind kindness of Professors Dr. W. Branca of the Miiseuni fiir 
Natnrknnde, Berlin, and Dr. G. E. A. IFiehm ami of . Utrecht ■ 
University, have enabled me to study all the described specimens 
of tliis genus. The following pages contain reclescriptions of that 
material and fresh diagnoses. 
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CMNOIDEA DIGYCIICA IFADFIATA. 

S iiborder CY ATH:0(JKIN0I DE.A, , 

Dr. FL-aiik Springer, in \m pa.per on 8oi,rie new ,Anierieru:i 
Fossil Crinoids (ei\ily 1911, Mem. M.iis. Comp. Zoo], llnrvMrd, 
vol. xx\*. 110 . 3), has pnblislied a very interesting diseiussion oi 
iiiy Suliorders (Jjahliocrinoidear and .Deialroerinoidea. \\ liilo 
dikering as to the delimitation of these divisions and tlu^ 
principles upon whicli they are based, he rearlily agrees in 
recognizing tiieir existence. lie prefers to regard them only as 
large Fainilies, to which he applies the names (Jyathocriiiidm ami 
Porierioeriniche, but admits tha,t tliis is matter of detail, 
depending upon the generid plan of treatment.” It was neccssar}^ 
for me to treat them either as Suborders or Snperhiitnlies, beca.use 
I split them up into Fainilies, se\'eral of iridch are again dividerl 
into Subfamilies. I ani, therefore, ernbohiened to rt.dain for the 
present the Suliordei* (J}'a.tliocriiioidca . 

Fain ily Gaster oc oiii idse . 

Cyathocrinoidea witli anal opening in the side of tlie dorsal 
Clip, below tlie level of the arm-bases. Eadial facets of lunsto 
slice sliape, with distinct axial ca.nal. Infrahasals small, often 
fused into three plates or one. Orals, so far as hnov’n, f(v,r tlie 
most pai't concealed liy tlie cover-plates of the subv(‘ctive ,s}^steln ; 
postei’ior oral a large madi'eporite. Stem fre(|iiently wit^b peri- 
pheral canals. 

Dr. Spiinger, in the above-quoted meinoir (July 1911, p. 122), 
has given a full account of the Gasterocomidag altliough he lias not 
provideil any fi-esh diagnosis, Tlie chai’iieters wliicli hc^ mentions 
as distinctive are included in the ahoi’e diagnosivS, whieli dillers 
only verlially from tliat pnhiisherl by me in Lankesteibs ‘T.real.ise 
on Zoology ^ (Part iii. 1900, p. 177). Dr. Hpiinger furtilier agi'ees 
witli Jaekel and with me in referring to the Family t lie genera, 
Gasf.eroconia^ lYaiioermus, ScoIuKrm^^ and A/^kradoermfif^. Ij) 
these he adds new genus, in i,lu‘ ( huiiidaga. 

Group of the Middle Devonian in Jjivirigst.ciri (kiunt}', .Nf‘w York. 
This gcmus lias the infrjdiasals eo<aiesced and live simfile unismiai 
a.rais. Further, Dr. Springer adds Aruchnoeriiiiis Miaik and 
Wortlien, of wliicli lie lias made a complet,e study, showing (.Imt 
our prei'ious views as to the structurig and therefort‘ as t.o its 
systematic' position, were erroneous. This genus .dith'rs from 
. SchmlJMenntis Toainly in luiving dieliobmions arms, I am, of 
course, prepared to accept its reference to tlie Gastevocomidas 

Apparently, Dr. Springer would also place in the GastmucomidiB 
the genus Mi/rtlUoermus Bandberger, of wdiieh he (misidei-s Tri- 
pkuroermiis . 'E. Wood to ■be'' a synonym. ' In tins Im follows 
Wach'Sin,uth and Springer (' Revision-.of the'PaliBocri'noideay’ 1 8B5), 
,as wmll as some, other writers 'therein ■■ quoted. ,It may, how^ever, 
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be pointed out that the genotype, Myy'tillocrimis elongatiis Sand- 
berger, is not very ivell known, and that Dr. Bpringer here base^s 
most of liis argument on J/. americanas Hall, whicii possil:)]}’- has 
not. the same structure. If, however, w^e accept the generic 
identity of the two species, then it follows that is 

devoid of the most characteristic feature of the Gasterocoinidse, 
namely, the passage of the anus through the dorsal cup. It 
seems to me, therefore, as it did to Proh 0. Jaekel (1895, Pal. 
Abhandl. Bd. vii, p. 75), that the Family Gasteroconiida; is far 
more homogen eons if Ilyrtillocnnus be removed from it. 
Wiietlier I was right in placing it with the Gupressocrinid^B is 
another matter, not worth discussion until Sandbei^ger’s type- 
specimen has been restudied. 

Dr. Springer, on p. 138, somewdiat casually mentions Hypo- 
crinus, but leaves its systematic position iincertaiii. On the 
grounds of its structure Hypocrmus is naturally referred to this 
Fiiinily, and tliere does not appeiir to be any o])jection to that 
course, except the fact that all the other genera of the Family are 
I'estricted to tlie Middle Devonian, wheieas Hypocrinus is not 
known below the top of the Carboniferous. This didiculty is 
scarcely lessened if the species Lecijthiocrinus adamsi Worthen be 
proved to belong to llypocrlnm, since that s|>ecies is similarly 
I’emoved by a large interval of time from the rest of tlm Gastero- 
coroidiB, being found about the horizon of Cloal No. 8 of the Lower 
Coal Measures in Peoria County, Illinois. 

According to Worthen’s description and figure of Lecythio- 
crlnm adamsi (1882, Bull. Illinois State Mus. Nah. Hist. no. 1, 
p). 37 ; and 1883, Geoi. Siirv. Illinois, vol. vii. p. 317), that species 
has five infrabasals, and therefore could not be referred to Hypo- 
crimis. This fact, iioweA"er,'^vould not prevent its being placed 
wdth the Gasterocomida;, since Achradocnmts also has five irifra- 
basals. Tlie reason for placing this species vnth the Gastero- 
comida? is that Just above the summit of one of the subradials 
n)asals], and in the lateral angles of two of the radial |:)lates, there 
fip|>ears to have been a circular opening, ratlier larger tlian the 
a rm-facets, which is now filled with stony matter "(Worthen). This 
no doiil)t is an anal opening, as suggested by Wortlien liimself. 

Altliougdi, for reasons of structure, LeeytMocrhms adamsi and 
the species hitiierto inferred to Eypocidfuns are natiually placed 
in tiie Gjisteroeoinidoe, it should not be forgotten that this peculiar 
disposition of tlie anus may have arisen independently in tlie late 
Carboniferous Cyatlmei’inoidea. In that ease, the forms in 
question, wherever they might be referred, would not belong to 
tlie Gasteroeomidan 

Hypocrinus. 

1862. Hyimynnus H. E. Beyrkdi, Zeitsehr. deiitsch. geol 
Gesell Bd. xiv. p. 537. ■ 

For other references, see Previous History.” 

Diagnosis." -A Glasterocomid with anal opening at tlie summit 
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of the posterior bn, so.], aiui n,t tlie lower n.ngh'S of, tlio right nii<l 
left posterior rn, dials, which meet a.l>ove. Two pair's oi: ii:iJ i-a.Ir'isaJs 
fused ; the reniaiBiugsuia.ll iufra.basrd l.un'ng tlie Jiutrvrioi'. lladial 
facets small. (Arms unknowm) Steni-fneet iVoin vl. o to *2 
(liametei* of cup. (Stoui mikuown.) 

Tlae din, gliosis is based on tlie cliaracters of tlie gouot}-jH% sinia' 
IL piryvrmis must be removed from tire genus. Tlu‘ souuuvhat 
liexagoiial slmpe of the anal opening suggests that it was closed 
by six vaJvular plates, 

G-eiiotype. — li. sclmekleri. 

Bistributioa. — This species, as well as “ Ilppocrlnvs ” piri- 
formis^ has been found only in Timor, in beds wlricb are eit her 
Permian or Carbon iferoiRS, Recent workers l)a,ve regarded tlaMu 
a,s Permian, but the Rcbinodenns at present <lescin*bed woidd 
ra.tlier favour a Carlroniferous age. I liave already di,seuss(‘d 
this in iiiy account of Schhohlasius from Timor (1908, N. flalirb. 
f. Mineral,, Beil.-Bd. xxvx p. dl8). Tlie ailinities of Ilypmu^mus 
also, a,s shown above, are closer to the Uriper Carbonifm'ous 
“ adanisi^ if not to the Devonian (hnsteriaaiiirida), 

than they are to anything as yet known from undoubted ib:vrmia-n 
rocks, it is of no avail to discuss the qiiestioii further in this 
place, for the aliiuida.nt materials collected by Dr. J. Wa-nner 
and others will probably settle it when they have been described. 
I would only suggest that the possibility of some of tlio fossils 
l)eing derived from older beds sliould be borne in mind. Some 
of the few Echinodenms that I liave studied Iiatl cei'taiidy b(:.a,:‘U 
much woiTi liefore they were included in theii* present mat-rix. 

IlYrocRiNUS soHNEiDEiii, (PI. XG. figs. l-G ; textriigs. 158, 159.) 

186*2. Tlypocrhms scJmekkri H. E. Beyrich. 

1865. llypocHmis Bchmide/n Beyr. ; H. E. Beyi'ich. 

1892. Jlypocrimis niiliari [err. pro schieideH] A,. Rotlipletz. 

For references, see Previous History.” 

Biaguosis. — This being tlie only umloubt.ed s|)eci('s of IlypO ' 
erimis known tome, no specific diagnosis can be giv(^n. 

Holotype.— The original of Beyriclds ligiu'os (1865) prosorviMl 
in .Museum f'ur Xaturkimde, Berlin (our PI, Xtl figs. 11). 

'idle only other specimen described is tlia.t of llritbpletr/g 1 892). 

Locality/-- I'kith speeiniens<*ome from A iei' Mati, 8. of Kupaiig, 
Hiividiern .Tiiiior. . ' ' ^ 

Horizoil.------l,\n''’iirian {pule mpra). 

, Description of Holotype.— A’ dorsal cup, wit;ii no trace of stmn, 
anal plifes, bracliials, or tegmen. 8nrfac(.i of stia'iMmi slu'ubnal 
pinkish, Iiifining matrix, soft mici'O-ci'ystnlline calidte wit.li 
small ilark specks, ' ' 

General shape squat, pyiiform. Choss-sectioii siib|)e.nirig(>ia 
owing to projection of vaiibones of basals, wliich is espec.ially 
iiiarked in the posterior basal Height 20*8 mm.; grea.tivst 
sagittal diameter 20-8 mm., greatest transvei'se d'iametm.' 
19*9 mni,, these being nb about :'14'5; mm* from liasal phum. . ' 
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Stem-facet (PL XC. fig. 4) circular, markedly concave, boinided 
]>y a sliglit 1 ‘oiinded liin : external diameter 2‘7 luin. ; internal 
<Ua, meter 1'75 mm. Lumen circular, about *3 mm. diameter. 
Tiiere are exceedingly faint traces of about 15 or 16 radiating 
grooves. 

Infrabasals (PL XC. fig. 4) closely united. The posterior 
siitiii'e is most distinct, chiefly because a crack is partially co- 
incident with it. Wiieii the specimen reached me the right 
anterior suture could scarcely be detected, only being indicated 
by a faint band of lighter colour. Yarious processes of prepa- 
ration have now rendered it perfectly visible. The left anterior 
suture at first seemed conspicuous, but the appearance was due to 
a rather irregular crack continuous with that noticed along the 
posterior suture. The left anterior suture itself could not be 
traced with certainty; it now appears to be only in part co- 
incident with the crack. In the concavity of the base, after 
(*a, refill preparation, there are dimly seen two dai'k streaks 
running from the lumen in the direction of the posterior and 
right anterior sutures respectively. There appears to be a third 
such streak a little on the anterior side of the aliove-mentioned 
crack ; and this streak probably indicates the position of the left 
anterior suture. 

It follows from the preceding account that Beyrich’s description 
a,ud figures of the base, as composed of two large plates and one 
small plate, tliough unsupported by valid evidence, were in the 
main correct. His figures are little more than inexact diagrains, 
and neither they nor the text indicate the position of the small 
infrabasnl ; it is anterior (text-fig. 158). 


Text-fig. 158. 



Kifpocrhuis ^chmdcri. 

Analysis of Uio cup of the liolotype- 
The pei’iproctal outline is dotted in. Nat. size. 

Heights of IBB : — anterior 8-7 mm. ; right large I F> 7*3 mm. 
along auedkvn line, 9*3 to posterior angle; leiigtii of posterior 
suture 7*3 mm. 

Basals bounded by fairly distinct sutures, emphasized by the 
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baiicis of ligliter colour that accompany them {PI. -XXJ. fig. f>). 
The mea.siirements in iniiiiinetres arc o-- 

; Width I (Jrontpst; Width | Ifci'dil 

' b(du\v. I vvidtli. Jiliove. | 


post. ]i> i lO'o j II’B 

r. post. B IOh) , b i) 12 ‘d 

r. ant. B 8’7 ; ll/O 9'3 | 127 

1. ant. B 87 I lO'd D’o ! Id'o 

1. post.B ^ 117 ; lU-3 I c:i. 13-9 


Tlie greatest D'idth of each btisal is on a ie\'el Avitli its iimlao, 
at a. little more than half its It eight. The mnlio is most 
prominent in tiie posterior Ij.asal, whicli is also tlie widest oi: tiie 
hasnls ami would be the liighest W'ei*e it not truncateti by tiie 
peidproet. 

liadials sloping from top of basals to tbe peidstome rtither 
suddenly. Height of each from the lower angle to the inner 
margin of tlie peristome about 8 mm, WTrltii of eaeli below 
ahoiit 8‘3 mm. ; widtii aliove aliout 2 mm. 

The uppiei* margins of the i-adials form a, distinctly pentagonal 
border to tbe dorsal cup (PL XC. bgs. 1, 2). Eacli side oi; tbe 
pentagon forms a. smooth slightly inised rim, and is about 2*3 iiinn 
long. At eacJi angle of the pentagon lies a liracliial facet. 

Facets nitlier worn, so tlia.t tlieir jirecise constitution cannot 
lie detected. A ventral groove leads downwards into tin? cavity 
of the cu]:>. From tins to the outer edge of the facet is about 
1*5 mm. Width of facet about 1-3 mm. Xeither imiscle-fossm 
nor an axial nerve-eanal can be detected. 

Within tiie pentagonal rim, the edges of tlie radials slope 
steeply downwards into the eavity^ of the cup (r/i PI. X(J. Iig. 5). 
Tlie downward extension appears to he greater near tbe facets 
tliaii near the interradial siitures, ami may hiw. served for tlie 
attacliineiit of muscles. Tliere is no trace of any tegmirud or 
oral plates, or of any sutural surface on which they might have 
alnd ted. Tli is fact; and the contraction of tlie cuj) at- its uppca* 
end lead one to regard tlie pentagonal opiening as a, jim’ist.oiue, 
covered in life only by oral folds of a flexilile and thinly-plated 
or nahed integument. Below' the left posterior facet, in tlie 
peristomial cavity, is a fragment of a plate, hut its nature is not 
clear.' ■ 

The Periproct (Ph XC. iig. 1) truncates the uppermost fingle 
of the posterior basal with an obtuse re-entrant angle, 2 '8 mm. 
across, and cuts into the adjacent lower angles of the right and 
left posterior radials with a curve of apjiroximately the same 
chord (2‘8 inm;), also somewhat angular, so that the oiitline 
as approximately an irregular hexagon .nearly 3 niim .higlu ' 'Of 
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anal plates no trace remain a. but the relatively large size of t he 
opening suggests that some probably existed. 

(jriiiiment : — Beyricli says Sainmtliche Piatten sirid aiissen 
glatit iind selieinen zuui Theil von porosein Gefiige zu seiii.” 
Itotlipletz reiuarlvs that lbs smaller specimen “ die porose Striictiir 
(ler Piatten, welche Beyricli an seinen stark abgescliliffenen 
Exernplare nor veianuthen konnte, selir deiitlidi zeigt.” As a 
matter of fact, thebolotype is only “ strongly worn down ’’ in one 
or two places, and it sliows the texture of the plates (PL XG. 
fig. 6) no less clearly tlian the specimen described by Rotbpiletz. 
The latter author continues : — “ Die Porositiit der Piatten wird 
erkannt an den abwechselnden kleineren und grosseren rundliclien 
Vertiefungen, welche die Oberdache bedeckeii. Die kleiiieii 
Poi‘en stehen regelmassig und dicht geilriingt, die grossei'en 
liegen vereinzelt dazwisclien und biiufen sich auf den Radialia 
nahe den Anzatzstellen uiid auf den Parabasalia in der Gegend 
der Buckel.” This account applies equally well to the liolotype; 
but I must add that in neither specimen can I detect any 
regulai'ity of arrangement in the smaller pores. 

The diameter of tlie smaller pores is about ’OTo mm. or inm*e. 
The diameter of tlie larger pores is *3 mm. or less. Tliere is 
every gradation between these sizes. 

This micro-structure of the test is so unusiiaL if not unique, in 
its absence of regiiL-irity and in the sporadic oecurrence of larger 
pores, that Beyriehts use of the word scheinen’^ may hare been 
due to a liesitation as to tlie true nature of the appea, ranee. The 
irregular surface, especially in the urnbonal region of a basal, 
ma,rkedly resembles some encrusting hydrozoon with autopores 
and d;ictylopores. Were the appearances really due to some such 
encrustation, this would not have been the only occasion on 
which an ecliirioderm plate has been described as porous on 
similar evidence. But in the present instance, where the rough 
surface has been worn down, the same piorous structure is still 
seen penetmtiiig the plates. The pores are rendered distinct by 
the infiltration of a reddish iron colouring. 

Since the matrix itself is of a granular micro-crystalline com- 
position, with darker specks, it is very difficult to discriminate 
betweeti tlie matrix and the rough surface of the plates. Be3uuch 
may ha,\ e been uucertain whether lie was looking at the actual 
st.ei'coin or at an imperfectly cle.aned surface. The porous 
snbstiince is of a saccbai-oidal appearance, and is easily scraped or 
broken witli a, needle, even with a brass pin. It iloes not cleave 
with a smootli fracture, as does the denser stereom near the 
sutures. 

This apparent porosity of the test doubtless weighed with 
those autliors wlio referred Hypocrimis to tlie Oystiflea., but 
the structure is really nothing hut an cnxaggeration of that- seen 
in the cop-plates of the larval Antedon ore the connective 
strands of stroma have impressed: on the stereom a radiate or 
fasciate arrangement. ' The exaggeration , consists partly^in , the' 
greater size of the pores,'' which, as figvired ■ by W. B. Carpenter 
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ill his dassieiil loernoir (1 8(.)lh Pliil.. Tniiis. ]>, vol 150, pi, 41), 
have, ill thei '* cribrifonii iiliiis” oi Autudoii, n. iua,xi!iniiu cliaiiiefer 
of *02 iiiin., ns contrnste<l AvitJi *3 nun. in Ifypocrh^ partly in 
the greater relative tlhekness of the plates. But, so fai* ns I 
eaii niake out, in a jilace wliere the stereoin was ali'eaOy worn, 
the inner layer, or hypostereoni, wa.s inueh <leiiser, so tliati ihe 
pores iion'hei;e pass rig-ht through tlie test. 

Description of tlie Spscinien fipxred by Rotliplete. (1^1. Xil 
tig. 5 & text-fig. 159.) — In its main featvires this agrees witli tlie 
liolotype, and only the points of difference need here be 
mentioned. 

Text-fig. 159. 

O 0,0 o o 

i;h 

">» o o 0 

Mi/ponrinus schneiderl. 

Analysis of the cup in the specimen figured hy Rotli[)l('tz. 

The periproctal outline is dotted in. Nat. size. 

Height 13*5 mm. Posterior basal not so prominent, partly, 
perliaps, because worn down. Greatest sagittal diameter 
13*2 mm. Greatest transverse diameter 13 41 mm. These both 
at aliout 8 mm. from basal plane. 

Stem- facet obscure, but appears irregidaily triangulai;, the 
tingles dii*ected towards the sutures between the infrtibasals. 
Greatest external tliameter (in direction of 1. a,nt. suture) cii'ca 
2' 7 mm. ]ST> tin ce of radiating grooves. * 

Infrabasals. The left larger one is considera.bly cracked, and 
some) of tiie cracks in pa.rt coincide with tlie sutures ; otlierwise 
all the sutures are veiy hard to trace. Heights of IBH: 
anterior (rO mm.; i*iglit large IB 5T mm. tilong median line, 
5'8 mm. to posterior ang-le ; lengtli of posterior suture 4'7 mm. 

'Measurements of Basals in miiliinetres : — 



1 1 Wi.ltli 

1 j below. 

Greatest 

widfli. 

Width 

above. 

1 

Height. 

post. B .,..J 6’6 

7-0 

0-8 

. 8'4 

r. post. I? 1 6'7 

7*0 

1 

01 1 

8 * 6 . 

r. ant. B ' 6'1 

8*5 

7'4 

; 91 ) 

i 1 . ant. B tro 

i , , ' ; ■ ■ 

7*1 

! iVl ■ 

8*7 

{ 1 . post. B ■■ E *1 ■ . 

1 

. 7-0 . 

i ■ 0*1 

, ' 7 ‘S ^ 
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It will 1)8 noticed tliat tlie widtli is here on tlie anterior, 1‘jitlier 
tliaai on the posterior, side. 

The Itadials have a height of circa 5*4 mm., a widtli below of 
(ri) (r. ant.), (r3 (ant.), 5-7 (1. ant.), and a width above of circa 
1*7 Bim. 

The Facets (PL XO. lig. 5), with tlieir ventral gi’ooves, are 
rather clearer tiian in the liolotype, but still no muscle-scars can lie 
detected. From the cavity of the cup to the outer edge of eacli 
facet is circa 1 mm., and this is also tlie width of each facet. 

The Periproct has a rather more regular shape than in the 
liolotype, and its upper angle is slightly produced adoralfy. Tlie 
height of the opening is 2*4 mm., the width 2 mm. 

Hypocrinus ” PIRIFORMIS. (PL XC. figs. 7-10 ; text-fig. 160.) 
1892. Ilijpocrhms {%) ‘pyriformis A. Rothpletz, 1892, p. 75, 
pi. X. f. 23. 

As will appear from the description, tins species must be placed 
in a new genus. So long as tlie imperfect liolotype w*as tlie on\y 
a.vailable specimen, tlie curious features of its structure might be 
interpreted as abnormalities, and the proposal of a fresh name 
was scarcely justified. The material obtained by Dr. Wanner 
and the facts which he has very kindly coinmunicated to me 
render a iiioi*e precise interjiretation possible and necessitate a 
new genus. That Dr, Wanner may not be deprived of tlie 
fruits of his own discoveries, I leave to him the privilege of giving 
it a name and of completing my imperfect description. 

Hoiotype. — The unique specimen figured by llothpletz and 
preserved in the Mineralogisch-Geologiseli Institiuit te Utrecht. 

Locality. — Ajer Mati, S. of Kupaiig, Southern Timor. Dr. J. 
Wanner has i-ecorded this [or possibly an allied] species from 
FatiU Bitaoni (or Bltauim) in Insana district, Timor (Centrlbl. f. 
Mineral. 1910, p. 737). 

Description of Hoiotype. — A dorsal cup with no trace of stem, 
anal plates, or tegmen. Stained pinkish. Matrix fragmentary 
organic limestone with crystalline cement. General shape 
elongate-pyriform ; somewhat irreguhir owing to peculiarities in 
tlie railiai circlet ; with a tendency to be flattened along the per- 
radial meridians, or, conversely, to be broadly ridged along tiie 
interradial meridians, from the top of the basals downwards. 
This produces a sub-pentagonal cross-section. Height circa 
43 nun. Greatest sagittal diameter 28 mm. Greatest trans- 
verse diameter 31*5 mm. These diameters are measured by 
callipers with the jaws parallel to the main axis of the cup ; 
but the diameters are not at right angles to the main axis. 
On the left-hand side the greatest projection is 26*7 mm. 
above the basal plane, on the light-band side it is 24*5 mm. 

The Stem-facet was broken away, and the proximal and of the 
cup was therefore slightly ground down by Dr. Rothpletz (PL XC. 
fig. 7), who says that it “liisst in der Mitte einen Central canal 
.erkenneo, von welchem die' drei Xalite.der Basalia'p. e, IBB]' 
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Musstralilen. Nsihe der Peripiierie fuiit rimdlifhe i/o:reii 

ill den letzteren, von deiien eine aiif das kleinere, je zwei n,nf 
(lie grosseren [Infra,-] Basal ia fallen, Hies ^ diirfte fiir di(* 
nrsprung’liche Aiilige von fiinf [ lnfra-]Bas;dia, sprecdion, von 
(ieiieii je zwei iiaclitiraglieli er.st. veinvaclisen siiid.” The eross- 
sectioii of tlie worn einl is not regulai-ly cirenlar : tlie sagillal 
diameter is 7*4 niin,, the ti’ansverse diameter trd mm, I’he 
diameter of tlie steimfaeet ma.y therefore be taken as a,lioiit *‘15 
that of tlie cup. The suppuseil ^ Oentralcaual is of irregiilar 
outline and is far from in der Mitte,” since its centre lies at 
2*7 mm. from, the posterior side and 4*7 from the anterior side. 
Proceeding from this irregular area are three craeks, w-hieli, 
liowever, (io not appear to reach the periphery jii’Civisely^ at the 
|)oiuts where it is cut by the sutures lietweeii the thi'ee infra- 
basals. Under ea, refill lighting one can detect traces of sidiiras 
eont inning tl lose on the posterior side, and they seem directed 
towards a, iioint more strictly central tlian the sujiposed axial 
canal. The ‘4‘iinf rvindliclie Poren/’ wliicli represent the axial 
nerve-canals, are not quite so obvious as migiit be sn{)jiosed. 
They are irregidar in shape, size, and position, and tliat in flte 
small infruliasiil lies at the outer edge of a. long de|)re,ssion, 
wliich seems to have been regarded by the (irariglitsman of 
Dr. Rothpletz (Taf. x. f. 2d b) as formed of two port's, I’lial; 
figure has the small infrabasal towards the ohserveia 

Infrabasahs closely united. By removing a little more of llie 
firm adherent matrix, I liave been able to make tlie siitui'es 
clearer, so tba.t tbe proof of their position no longer rests on ttlie 
doubtful appearances of tbe proximal end. Tlie axis of tbe smtdl 

infrabasal is in a line with the pei*ipi‘oct. Heiglits of IBB m 

small IB 15 mm.; right large IB 14*4 mm. along median line, 
15*1 to upper angle; length of suture between tlie large I1]P» 
12*3 mm. The infrabasal circlet seems to bear indications of 
growth-lines parallel witli its upper mai-giri and crossing the 
vertical sutures (PL XO. lig. 10). 

Basals (Pk X(J. figs. 8, 10) liounded by distinct sutures. 
While all rest symmetrically on the infrabasals, riono is (piite 
symmetrical above. Tlie lack of symmetry con*f‘sponds with 
abnormalities in tlie radials, mid w'ill lie d(.‘scrib(‘.d in (jiiriiKHlion 
therewith. Tbe measurements in millimetres are - 



Width 

Greatest 

Width 

1 

i;hdg‘hti. 


1 below. 

I ' i 

width. 

1 

above. 

post. B i 

13*7 

17-1 

1I-6 

m-B 1 

r. post. B ■ I 

13*7 

IG‘8 

in 

ca.25’6^ i 

r. aiit. B 1 

12*9 

17‘0 

(?a. ISO 

' 24*8 

kaat.B j 

■ 14*0 1 

17-fi 

01.11*0 

y ■ 

,32*7+"J 

:l. post.41 :| 

' 13‘0 .j 

16-6 

,''\12*5' 

■ ' 25*3' ' ' 1 

1 '' 1 
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The greatest width of each basal is at a, bout two-tliiials of its 
heigiit, and here also the sides slope equably to a, prorniiieiit 
umbo, above which the plates bend towards the oral pole, the 
bend being more sudden on the left than on the right. 

The Radials (Pi. XO. %. 9 ; test-hg. 160) continue the slope of 
the upper part of the basals. They present several abnormalities 
due to growth, and are further obscured bj’' crushing. Only four 
were distinguished by Dr. Rothpletz, but I believe I can see 
traces of a hfth, though much atrophied fand this is fully con- 
firmed by Dr. Wanner m Utt.']. Ant. R and L ant. R were 


Text-fig. 160. 



Analysis of the cup of the holotype. 

The -sutures oijscured by wear or fracture are represented in dotted iine, 
as is also the outline of the peripract. 

r.^,2? denotes the minute plates, of rather uuoertaiu nuinbei' and shape, one or all of 
which probaldy represent tliis radial. On Lp.lR the outline of the cleaved 
surface is represental. The outline of a.R is modified by a alight shear. 
hJat. size. 

apparently of less modified outline than tlie others, tliough in 
this specimen weatliering and crushing have rendered that out- 
line incomplete. The 1. ant. R rests on 1. ant. B by a longer 
side than that which rests on 1. post. B. Similarly, the side of 
ant. R, resting on the r. ant. B seems to have been longer than 
tha,t on 1. ant. B. Ant. R is broken, a.nd part of it, still united 
to 1. ant. R has been pushed inwards and under the remaining 
portion. Thus it is difficult to compare the interradial sutures 
bounding these two radials, but there is nothing to show that 
they were nofc of equal length. The upper margin of each of 
these radials was excavated ,, by a concave, 'curve, and the edge 
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was sliglitly bevelled so as to give this the nppenirfiHoe of a rcii’v 
obtuse a.ngle, with its apex about in. the luiddle line of the rjidiji.L 
Tills appears to represent a greatly siin|)liiled liriadiial :l‘a.e(‘,t, but, 
there are no articular markings, unless it be a slight (lefircssiou 
near the middle. 

Tlse r. fiiit. It was similar in its genera,] oiitlim.^ to tlie aiit. aud 
1. ant. lilt, liaving, like them, the basiradia.l suture longer on i,lie 
posterior tlian on the anterior side. It ditrer.s, Jiowever, in tliat 
its left or posterior side is divided into two tracts : ont^ a vc'ry 
short suture connecting the upper a,ugle of the phite with what 
seems to be part of the r. post. R; the other an exravatu* margin 
to the periproet. The curve of tliis ina.rgin thi*o\vs the lel’t up|)or 
portion of the radial away from tlie median line, so tliat the so la- 
angular coiicjivity of the facet is longer on the left than on tlu^ 
right. 

The r. post. li is probably represented partly by a small 
fragment still attached to r. ant. li and partly by a fragimuit 
attaclied to 1. post. li. Tiie right-hand fiagmeut has Immui jxislied 
slightly inwards. Wliether these fragments all represi^nt t,lio 
r. post. R, whether a part or tlie whole may not I'epresent anal or 
perisomic plates, ai*e questions that cannot he settlefl on tin* 
evidence of this specimen. [Dr. Wanner in, Hit. eon linns and 
extends my observation of some stmill plate or plates in i.his 
position, one of wliicli, at any ra.te, he identifies witli r. piost. lb] 
The really important fact is that r.post.R lias so fa.r 

atrophied that we may safely infer the entire a]),sence of any 
r. post. arm. 

The 1. post. R is, in every direction, larger than tlie others. 
It rests, almost synimetrica,lly, on the shonlders of the 1. post, and 
post. BB and ahiits normally on 1. ant. R. On its right (/. e. 
posterior) side, however, the radial in its lower part bounds t,lm 
peripinct, and in its ujiper pa, if has a sliort siitiira.l union witli 
the supposed i*. post. R, The upper, or pei-istomiid, roargiu is 
regularly concave, with a slightly more marked (liirvjituro than 
tliat of the otlier radials, luit shows no bevelling, groov-n, or 
depression, sucli as might suggest an a-rticular facets Outsi;de: 
this margin, however, the liighest ])ai‘t of the plate rises a 
mass of calcite (possibly stereoni), which has been t:,iiitica.t(:‘(i ]>y a 
cleava.ge4‘ractiire, sloping slightly downwards and outwards frVnn 
the oral pole. The evidence of the holotype leaves it irncerinin 
whether this protuberance formed tlie base of a more b ump, of a.n 
nnjointed spine, or of an arm ; but Dr. Wanner tolls me i,lmt 
some of his specimens permit ‘‘ die sicliere Beoliacditung, da,ss 
1. p. R eine G-elenkdache fiir einen Arm i^eigt,'' and his diiigrams 
show that tins joint-face corresponds witli tlie cleavage-siirbice 
just described. It will be interesting to lea,rii tlie exact consti- 
tution of this facet, whether it lias a fulcral ridge and axial canal, 
and whether tliere is a ventral groove leading down to the 
peristome. , ' Of sncli’ structures the 'holotype presents no trace' 
whatever. , 
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Tile projection of tliis facet is due not merely to tlie protii- 
beiunce on the radial, but also to the greater iieiglit of that 
I'adial and of tlie subjacent posterior basal. The sum of these 
heiglits is again relatively exa.ggerated by the ne?arer approach of 
the left posterior side of the theca to the vertical as compared 
with the light anterior side, which bulges outivard. Thus tlie 
oral surface of the theca slopes downwards from the left posterior 
perradiiis towaixls the right anterior interradiiis. If the erect 
position of the stem be admitted, then all these departures of the 
theca from the normal S3mimetry result in raising the supposed 
large L post, arm further and further from the sea-floor. 

The evidence thus far does, not absolutely warrant the con- 
clusion that the r. ant., ant., and 1. ant. arms had become atrophied 
out of existence, or even that they were so reduced as to be use- 
less as food -col lectors ; but it does lead us to infer that the task 
of sending a food -stream to the mouth was mainly, if not entiiely, 
tlirown on the 1. post. arm. 

The following are measurements of the radials in millimetres: — 



Height. 

Width 
below, j 

i 

Width 

I above. 

I 

Left 

lower 

margin. 

Right 

lower 

margin. 

r. ant. R 

7‘5 

1 9-4 

5-3 

8-1 

4*5 1 

ant. R i 

, ? 

• 

5*3 1 

preserved. 

? ! 

1 ' ^ ’ 

1. ant. R 

8*9 ; 

7-0 

to edge of 
periproct. 

3*4 or 
4*4 1 

? 

I 1 

' 

I. post. R 

9-3 

11-7 

5*5 

7*6 - 

8-3 1 


Peristome (PL XC. hg. 9). — The measurement “ width above 
indicates how^ much of each radial enters into the peristomial 
margin. The opening is “ elliptische,” as Eothpletz describes 
it, only because the plates are shifted ; probably it was of 
irregular outline, with an angle about the middle of each of 
the four large ladials', and a longei* side in the posterior region. 
One woukl like to know how this peristome was closed : by 
oral plates, by other plates of interradial position, by enlarged 
cover-plates of the left posterior arm, or, as seems highly probable, 
by the bi’achials of the reduced arms of the triviiiin* 

Periproct ■ (PL XO. fig. 9). — Dr, Rothpletz regarded the 
subcircular or siildiexagonal opening between the post, and 
r, post, BB, and the 1. post,, r. post., and r. ant. ' HR as ' the 
periproct. He did not observe all the difficulties to which this 
interpretation led, such as the apparent absence or almost coni'- 
plete atrophy of a radial, or, still more, the unusual position thus 
assigned to the small infrabasal, or even the necessary conclusion 
Prog.' Zool. Soc.— 1913, Xo. LXI. . , ; , 61 ■ 
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that ills species could not be a lli/p(>ermus. Bo long as there was 
only one speeimeii known, it might hfive been legitimate to evade 
some of tliose ditliciilties by a vague Liypotliesis of al)norni:v]ity, 
or, more precisely, to have supposed that the aims occupiiMl ii,s 
usual position opposite the small basal (wliidi region is worn 
away in the liolotype), lait tliat it liad become clioked, ami that a, 
new outlet had been formed by the partial resorption of that, 
radial whicli in the present paper is cidled r. post. 11, lint wliicli, 
on tliatiiitei’pretation, would have been ant. li. When, ]a)\vever, 
Dr. Wanner informs me that all his new speeimeus agree in tliis 
curious powsitioii of tbe opening, and that none of them shows any 
trace of an opening on the opposite side of tlie tlieca, then I am. 
bound hrst to accept tlie identification i)y Ilothpletz, and afi.er- 
wards to face the difficulties involved. 

The measurements of the periproct in millimetres are : luvight 5 ; 
width below, 5*4 ; left lower marginilT) ; right lower mai'gin 2*7. 

There is no trace of any periproetiil ])la,tes, unless tliey are to I wi 
sought in the minute plates between the left posterior a.ml riglit 
anterior rsidials, 

Oniarnent. — Inaddition to the growth-] iues alreiidy mentioned, 
there are be seen on tbe better-preserved iufrabasals, i, c. on 
the posterior side, tra.ces of pustules, apparently coinciding wil l) 
tbe growth-lines. There also seem to be similar pustnles on a. 
small tract of the posterior basal. The rest of tlie surfa,ee is too 
badly presei'ved for the ornament to be detected. Dr. Rotlijiletz 
says that die durchweg abgeriebeuen Flatten lassen ilire peruse 
Besdiaffenheit zwar noch erkeimen/' They are, however, far 
from presenting the curious appearance of IL and on 

the better-preserved portions no pores can be observed. Most of 
the surface is irregularly worn and contains ■niimerous iioles. 
These latte.r, however, are either due to some boring organism oi* 
to the iinpres>sion of hard particles in the matrix. Often tlie 
hard pa.rticles, which ma,y he grains of a dark mineral or frag^ 
ments of other fossil oi^gmiisms, are still seen closely adherent to 
the cup-plates, or even forced into them. 

Affinities of “ iJ.” piriformis. — Comparison of tlie analyses 
shows at once that tliis species is not a Ifypoerinm. 'ITie position 
of the small infrabasal, the relations of the periproct to the |K)s-^ 
terior basal arid to the superjacent radials, and the modilicaiiioim 
of all tlie radiais, are considerable clistinetions. 

It is even doubtful whether the species should be referi-cd to 
the Gavsterocomidee, although it agrees with the diagnosis of 
that Family, as given above, in all the known e.ssentia] features 
except in the shape of the radial facets. No other Gasterocomid, 
however, has the iufrabasals arranged in quite tbe same way. 
These two points demand closer scrutiny. 

The position of the small infrabasal in the right posterior 
radius is characteristic of Flexibilia Impinnata rather than of 
Dicyclica Iimdunata. When the latter forms have a tripartite 
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base, tlie small IB is usually anterior, as in ffy 2 )ocrmus, A few 
other positions for it have been recorded, but not, so far as I can 
find, the same as it occupies here, unless it be in the little- 
known Am^jheristocrmm Hall (1881) from the Niagara group of 
Indiana. 

The radial facets of the Gasterocomidse are of the horse-shoe 
shape so common in Cyathocriiioidea. In pmformis the 
facets are so greatly modified that it is perhaps unsafe to base con- 
clusions on them. The arm-bearing facet seems to have occupied 
almost the full width of the peristomial margin of the left pos- 
terior radial in the holotype ; but the diaginan Dr. Wanner has 
sent me shows it as occupying about half the width. There is, 
in the holotype at any rate, no trace of the a.xial canal. Tiie 
other facets ai‘e atrophied, it is true, but sucli traces of them as 
there are seem to indicate a pre-existing facet as wide as the 
radial rather than one of horse-shoe outline. Wide facets are, 
of course, almost universal in the Fiexibilia Impinnata, though 
not confined to tliat group. 

If the reference of piriformis to the Fiexibilia be taken 
as a possible hypothesis, we ba,ve next to inquire whether in that 
Order the periproct ever emerges below the summit of the raclials, 
I am unable to find that such an arrangement has ever been 
described in any known genus, but that is no valid argument 
against the possibility. Among Dicyclicalnadunata tins peculiar 
position first appears suddenly in the Devonian, and I have already 
hinted at the possibility of its independent reappearance towards 
the close of the Carboniferous. Why, then, should it not have 
appeared wdtli equal suddenness in some other group, especially 
when the form displaying it is peculiarly specialized in other 
respects % 

Here, moreover, some actual corroboration of the hypothesis 
is afforded by the fossil which impelled me to make this first- 
hand examination of llypocrinus. That is a small cup or patina 
from the uppermost bed of the Yoreclale series, in Nidderdale, 
l^orkshire. On it is based the new' genus and species Cydono- 
erinus pmnmkts (Bather, Oct. 1913). 

Cydomcrinus belongs to that group of Fiexibilia in wdiich, to 
use Dr. Springer's words, “ the rays and their divisions are 
rounded exteriorly, and the interbrachial spmces relatively de- 
pressed ” (Journ. Geol, vol. xiv. p. 510, Oct. 1906). This character 
aftects also the anal plates, wdiich are not united by suture wdth 
adjacent rays, but in arm -like series, more or less separated from 
them by perisome^’ (Springer, op, dt. p. 519), Such forms con- 
stitute the Taxocrinidffi as defined by Dr. Springer, and it is clear 
that, of the inchnled genera, is most nearly allied 

to Taxocrimts. Thus it has the same fundamental plan of the 
cup as has piriformis. 

Now the features in which Cydonocrhms differs from Taxo- 
crinm all bring it neai’er to piriformis. They are the 

■m'' ■ ■■ 
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siil-iglobiilar .sbjipe of the eiip, blie small diameterof the stern -facet, 
t-lie relatively large size of the iiifrabasals, wJiich in tire Flexibilia 
are rarely visible, the I'ise of the radiais towards tlieir facurts 
eiirioiisly resemhding the hump of the arm-hefiring radial in 
pirrfor nils, tlie crowding of the facets round the peihstonie 
wdiicii thus becomes relative!}' small, and, finally, of greatest 
interest in this connection, the outward projection of the posterior 
basalj wliicli, combined wntli the constriction of the upper |:)art 
of the cup, almost entirely separates tire I'ectal channel from the 
general thecal ca.vity. In the actual fossil the anal plates, whieli 
once rested on tiie powsterior basal, have Ireen Irroken away, so 
that the appearance is tirab of a periproct, opening at the top of 
tire postei'ior basal and at tlie lower corners of the adjacent 
radial s. 

Given, then, the existence of such a form in Middle Car- 
Ironiferoiis times, it is easy to see how the accentuation of the 
left pOvSterior radial witli its arm would have pushed tlie periproct 
further to the right, and crowded out the riglit posterior radial. 
Fiiis and the diminution of tlie other arms would liave produced 
a. form agreeing with On this hypothesis some of 

tlie minute plates between tlie left posterior and right anterior 
radials may be relics of the perisomic plates. 

Physiologically considered, a modification bringing the food- 
intake so close to the vent would be curious in any group of 
criiioids; but that such a modification would not be altogether 
out of character with the Flexibilia may be gathered from a 
perusal of two suggestive paragraphs by Dr. Springer (Joiirn. 
GeoL vol. xiv, pp, 496, 497, 1906). Spejiking of “that strange 
influence wiiich has modified the bilateral sjmiiiietry of almost 
every genus in this entire group,'’ he points out that “*if the arms 
have an ^asymmetrical distortion, it is to the right, never to the 
left.” If the anals are siiifted, it is likewise to the rigid, so that 
the excavation of the posterior basal for their reception is “on tlie 
right shoulder of the plate.” 

Timor is a long wny from Britain, and I am' not going to say 
that the genus which must be established for “if.” pirijormis is 
necessarily descended from the genus to which our Yorkshire 
fossil belongs ; but I do claim to have shown some reason for 
thinking that piriformis may belong to tlie Taxocrinid®, 
and that, peculiarly modified though it is, its very modifications 
are exaggerations of a tendency natural to that Family. 

Accepting this systematic position, at all events until it is 
proved erroneous, we may draw up the following w 

.Ijeneric Diagnosis.— A Taxoerinid with no'radianal, with larf>-e 
IBB forming' a conspicuous part of the cup, with left post. E and 
arm enlarged and ■ alh others ■i-edueed'. in -size,' the .'riglit post. R 
being almost entirely atrophied, so that the rectum .passes between 
post, and r. post. ,BB below and],., post, and r. ant. RR above. '' ' 
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Summary. 

Tlie two specimens of Ili/^yocrirms sclmeidei'i Beyi\, tlesci'ibed by 
Beyricli aiid Ilotiipletz respectively, ai*e redescribed and refigiired. 
Tile structure of tbe genus is shown to agree with that of the 
Devonian family Gasterocomida?, but it is suggested that in this 
case and in that of “ LecytJtiocrbvm ” admmi the distinctive 
features may have been indepen dentl}?’ acquired. 

Tile holotype of Hyi^ocrmus ” piriformis Rothpletz is re- 
desci'ibed and refignred, and proved to be no Hypocrimis, It is 
thougiit to be a higiily modified descendant of the Taxocrinida^, 
by wa}'^ of such a genus as Cydoiiocrmiis. The left posterior 
radial appears to Iiave borne a large arm, but the other arms were 
more or less atropliied, and the light posterior radial lias almost 
disappeared. 


EXPLANATION OF PLATE XC. 

Mj/jiocrluits schneuhri Peyr. 

Figs. 1"4 are photographs of the holotype, eulurged sligiitly 
less than 2 diameters. 

Fig. 1. View to sIkhv the relations of the periproct, which is the opening nearest 
tlie oiiserver. 

Fig. 2. View from iiljove the oral pole, showing the peristome and radial facets, 

Fig. 3, The cnp from the right side: o., oral pole ; o., anal opening or periproct. 

Note the light colour of the dense stereom at tlie sutures, contrasted 
with the staining of the porous stereom of the general surtace. 

Fig. 4 The cup from below, with the jiosterior interradius away from the observer. 
Note the sutures between the infraba.sals. 

Fig. 5. A idiotograpli os the peristomial area of the specimen figured by Rothpletz. 
The periproct is at the lower corner of the figure, X 5 (liaiii. 

Fig, 0. Micro»photograph of the upper part of one of the basiils in tlie holotype. 
X 7 diani. 

M. jipocriuitH ” jilrijhrmis Rothpletz. 

Fig. 7. Tbe grountUdowu base of the holotype, photographed under water, so as to 
bring out the sutures between the infrabnsals and the five axial nerve- 
canals in those plates (see detailed description on pp, 005, OUO). Tlie 
orientation i.s as in fig. 4, and approximately opposite to iluit of Roth- 
pletz, pi. X. f. 23 h. X 4 dinm. 

Figs. 8-10. Ifiiotographs of the holotype, nat. size. 

Fig. 8. Sliows the posterior basal with the protuberant left posterior radial (1. p, K.) 
above it and the periproct at its right upper corner. 

Fig. 9. View from above the oral pole, showing ttie distorted jieristome witli the 
large but obscure facet of left post. K. to the left, and tlie anal opening 
towards the observer. 

Fig. 10. The basal facing the observer Is the right anterior. Above it is the peri- 
stome (o.), with the left post- R. rising up behind it, and with the aual 
opening (a.) to the left. Note tbe ornament of growth-lines in the lower 
part of the cup. 

All the photographs were tahen by Mr. H. G. Herring, and represent a 
selection from numy atteiapts upon these difficult subjects. 

[Kote. The following corrections were received too late for insertion in previous 

sheet . ' . ■ , . ' ' ' ■' 

Page 896, line 15 from bottom } For H^/pocrlnm milUeri. 

■ ■ ' Page SU(i, ' 19 ■' ' '■ ,, ■ ) 'Read'H. muUerL' 
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52. On Fre.sluvater Decapod Cru.stcicea (Familie:3 PotaiiioiiickB 
and Palaniionidaj) collected in Madagascar by the Horn 
Paul A. Methuen. By W. T. (Almais^, D.SclbF.Z.S.t 

[Keceived October 8, 1913 : Head November 11, 1913.] 

(Plates XCI. & XCII.t and Text-figure 1 61.) 
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Introduction. 


The collection de.scri bed in this paper was obtained iii Mada- 
gascar in 1911 by the Hon. Paul A. Methuen, to whom I am 
indebted for the opportunity of examining it. The specimens 
are the^ property of the Transvaal Museum, Pretoria, but, by 
permission of the Acting Director of that institution, a selection 
from among them, including the holotype of the new species, has 
been retained for the British Museum.' 

For the purpose of comparison with Mr. MetlnieiVs material 
the specimens of Potamoniik^ and Palfemonidte from Madagascar 
already in the British Museum collection Iiave been re-examined 
and the results have been incorporated in the paper. 

The following is a list of the localities whence Mr, Methixenls 
specimens were obtained. Those from the localities marked witli 
,aii .asterisk' were collected for Mr. Methuen bv M. Herschell- 
'Ciniuvin of Tamatave ’ ' ■ , , 


MmternEefion of 'Mcdagmcar.. ' ' ' 

Manambato, streams running -into Lake' Rasoabe. .Jnlv 
■"'I.9I1,„' ■ .. . ' ■ ■ ■ 

A mbilo, stimms rimning into July, 191 L 

"B^ipides de i Ifotry, a deux jo-urs de.Tatnatave. September, 

1911. ' .... 

*Ivon(lro. August, 1911. 


+ PnWisW by pennifsioii of the Trastres of the British Museum. 

' 1. for exrtknation;pf tbe Plates see.p, 932, 
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Moti/i tains leading to the Mangoro Tei'vace, 

Aiiibatonliaranaiia., near Ampasinipotsy. July, 191 L 

21angoro Terrme. . . 

Imeriinanflrosa, northern end of Lake Alaotra, altitude 
800-900 metres. July 1911. 

2:l(Mntams leading directly to the Platecm, 

Amboh idratrimo. J line, 1911. 

Soiith- ■'Western llegioti. 

Andranolalio and Tongoroby, Onilaliy River, List, of 
Betsiok}'. October, i 91 1 . 

Part I. — Family F o t a m o n i b m (River-Orabs). 

1 . Descript ion of the 2Iaterud. 

Tiie River-Crabs of Mr. Methuen Is collection are referred to 
tli,e following species ; — 

Potamon {Potamon) viadagascarmise A. Milri e-Ed wards. 

„ go ad oil H. Milne-Ed wards. 

,, „ meikiLeni^ sp. n. 

Ilydroihelpkiisa agilis A, lSli]ne-12!^d^^■iXl‘ds. 

As will be explained below, the specimens included under the 
first of these names difter considerably among themselves and 
represent at least three distinct forms which may possibly deserve 
to rank as varieties or even as species. 

In tlie specific descriptions which follow, regaixl hag been 
given cliieily to the characters of the carapace, to the exclusion of 
tliose of the appendages, since the latter seem to afford no useful 
points for separating the species here dealt with. Attention may 
perhaps be called to the difficulty of deciding whethei* any single 
specimen is to be regarded as adult. In the ease of females the 
liroadening of the abdomen seems to afford a fairly definite 
iiidicatioii, and it is usually easy to sort the specimens into 
‘'adults’' and ''immature."’ In the males, however, the genital 
appendages of the first and second abdominal somites are often 
found apparentl}" well developed in very small individuals, which 
difter considerably in tbe outline of the carapace from larger 
males.. 

In the lists of Specimens the numbex's preceded by the letters 
“ B.M.” refer to the British Museum Register of Crustacea.,,"' The 
measurements given in the '.tables are expressed' in, millimetres 
and were' taken by means 'of a scale' graduated ■ to , ‘J'mm. Ro 
very, high degree of accuracy can.be claimed for them, but I 
believe tha.t they are fairly, comparable, among themselves ; it is 
not in, all cases certain, that the}^ 'can ' be,, directly "comjiared with 
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iiieasnreinents given by other 'writers, owing to the frequeiit Lirk 
of precise indication of the poiQfe between wliich liieasiireinents 
liave been taken. In those given here “lengtii” is measnrei! 
from the hinder edge of the carsipace to the front in tlie iiieiliaii 
line, i. e., to the bottom of the noteii between tlie fi‘oiita.l lobes ; 
“ breaxltli ” is the greatest hreaiclth of the carapace wlierever it 
maybe; ‘‘‘exorbital width ’’ is the distance between the tips of 
the exorhita.1 teetli, and is therefore least accurate wl]ei‘e these 
points are blunt and indefinite;, frontal width is tbe most 
difiicult of ail to find fixed points for, owing to tlie obliquity of 
the sides of tlie finiit ; the measiiresments here given l);ive been 
taken between the innermost points of the orbits, i, c., just above 
the antennal flagella, when the c^irapace is viewed from in front. 

Complete references to the enilier literature relating to tlie 
species dealt with will he found in Miss Rathlnnrs monograph, to 
wdiich I am glad to acknowledge my great indebtedness. 


PoTAMON (.Potamon) MADAGASOARDiNSE A. Miliie-Edwards. 

Fotamon [Potcmo-n) madagcmarumis A. M.-E,, Riitlibun, Nouv, 
Arcln Mus* Paris, (4) vi. 1904, p. 264, pi. ix. fig. 7. 

I have ventured to group under this na.me a number of speci- 
mens which differ coiisiclerably limoiig themselves, and of wdiich 
some at least wmuld probably bo regarded by other students as 
representing distinct species. I have so grouped them, partly as 
a confession of failure, for I feel no grea,t confidence that they 
really belong to a single species, although I have found no 
satisfactory cdiaracters by which fco distinguish them, and partly 
in order to emphasize the fact tlnit the various forms can be 
aiTariged, in a w^ay that seems to me significant, around the 
typicai form of the species. They radiate outwards from this 
typical form towards the other species of Potainonidm recorded 
fi'om Madagascar, and while in some cases tliere remains enough 
of a gap to justify the retention of the mmim given to these 
other species, the relations are clear enough to suggest for the 
Madagascar Eiver-Crabs an aufcochtlionous origin from some 
form resembling the typical P. maiagascarmise, ‘"Miss' Rathbim, 
in^ her monograph, attributes a certain range of variation, to 
this species, and notes that one of the foimis show\s a transitioii 
P,Jmmbhii ^ If the view here put forward be correct, 
the range of variation must be considerably extended, and 
P. . Py-grmulidim'i^ and P. hombetolmiBe must be 

duel tided as varietal forms. . 

. '1 he, specimens examined appear to .fall naturally' into five 
series as shown on, the accompanying table of measurements. To 
avoid prejudging the question'of thm systematic rank, I designate 
'these, series by letters.' ■ ' 
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Measurements of Potamon madagascmiense. 


1 

! Locality, &e. 

i box 

1 

j 

.: Length. 

I 

i Breadth 

1 

1 Exorbital 
'j width. 

Frontal 

width. 

: Breadth ■ 
ratio. 

1 Series A. 

; Madagascar, B.M. 81.9 

1 ? 

1 50 

I 66 

45 

20 

I 

I 1*32 

B.M. 85.18 

i ? 

I 30-25 

39 

28 

12 

j 1*28 

3J 35 

1 

I 15'5 

21*25 

t 15*75 

7 

1 1*37 

35 3> 

1 d 

i 11 

14*5 

11*75 

5*25 

j T3l 

33 33 

! ¥ 

1 10 

12*5 

10 

4-75 

!. 1*25 

! „ B.M. 79.20 

1 d' 

I 16*75 

22 

15*5 

7*25 

1 1*31 

'1 .3 3, 

9 

! 13*5 

17*25 

13 

6 

1 1*27 

! 33 33 

' ? 

1 13 

16*75 

12 

5*5 

! 1*28 


I d 

! 12*75 

16 

12*5 

5*5 

1 1*25 

; Betsileo, B.AI. 82.6 

; c? 

! 25*25 

33*5 

23 

10*5 

1 1*32 

j J5 Si 

' ? 

i 21 

27*5 

19*5 

9 

I 1-3 

; ^ 

! ? 

! 20*25 

26 

! 18*25 

8 ’5 

1 1-28 

j „ B.M. 80.27 

^ ? 

' 28*5 

36 

24*5 

11 

I 1*26 

53 35 

9 

i 20*5 

26 

19 

8*5 

i 1*26 

1 

j 33 33 


; 19*75 

25*75 

18*25 

8 ‘5 

1*3 

Series B. 

1 fotry, Aletliueii, No. 90 

? 

37*5 

46*5 

33-5 

14*75 

1*24 

1 53 3 3 91 

? 

32*5 

38*5 

29 

13 

1-18 

i 53 ,3 92 


22*25 

20*5 

21 

9*25 

1*19 

96 


19*0 

23*25 

18*25 

8 

1-19 

1 .Series C. 



; i 

1 1 



j Miibatouluiraiiaiia, Methuen, 



1 

! 



No. 25...I 

d 

1 16-5 1 

21*5 

15 

7 

1*3 

' 3, „ '19.J 

? i 

i 16-25 ! 

21 

15-25 

7*25 I 

1*29 

27...! 

d : 

16 j 

22 1 

15*25 

7-25 1 

1*37 

23...; 

? 1 

15‘7o j 

20*5 1 

15 

,7 j 

1*3 

35 21...' 

d' i 

15*5 I 

20*5 * 

15*25 i 

, 7 

1*32 

j si ' » 24.. J 

? ; 

14*5 1 

19 i 

14*25 

6*5 

1*31 

3, „ 20... i 

d ' 

14*5 : 

19 ! 

14 

6*5 I 

1’31 

33 22 

d i 

13*75 ^ 

17*5 i 

13*5 

6 ! 

1*27 

3 ! 33 

i 

13*25 I 

17 I 

12*75 

6 ■ 

1*28 

33 J1 26... 

6 

11 

13*5 1 

11 

4*75 

1*22 

3,3, 33 15.. .j 

d 

10*25 

13 

10*25 

4*75 

1*26 

Se-RIEs D. I 







j Msidagasear, , B.M. 88.5 1 

d 

34 

45*5 

29*5 

14 

1*33 

35 ?5 

? 

3o j 

45*5 

29*6 

14 

1*3 

'Series,, E. 





I' 


hnerimandrosa, Methuen, 

No, 35 1 

<? 

47 

57*5 

41 

17*25 , 

1*22' 

53 33 53 : 

c? 

46*5 

68*75 

39-5 

17 i 

1-26 

3 , 38 ^ 

s 1 

435*5 

56 

38 

16‘o 1 

1*23 

S3 ■ 53 37 ; 

^ 1 

38*5 

47*3 

33*5 

14'7o 

1*13 


Series A. —These specimens are all, without much ' cloiibt, 
referahle to the typical form of P. madagascariense as described 
and figured by A. Milne-Ed wards and', by Miss . Eathbun. ' The, 
c?baracters in which they differ , among ■ themselves aA*e relatively 
unimportant, with two .exceptions, viz. the di,stance between 

the' epigastric and the. postoiditiil nrests.,. wdiich, ' in 'the largest' 



918 


I>n. W. T. CALM AN ON 


specimen (81.9), is a trilie less tliau half tlie distance betwemi the 
former crest and the frontal margin, is al)Oiit 2/5ths of that 
distance in tlie largest specimen from 85.18, i/8rd in. tiie largest 
from 82.6, and onl}' about l/4th in an adult female from 80.27, 
while ill tlie smallest specimen from 85.18 the two crests are all 
blit coiitiiiiioiis ; (2) tlie roughness of the surface of tlie carapace, 
which, in most of the specimens, is in accordance with the 
published descriptions and figures, becomes notably reduced in 
the specimens from Betsileo registered under the iminbers 82.6 
and 80.27 ; in these, the whole carapace is mucli sinootlier, with 
only a feiv oblique granules or raised lines near tlie an ter o -lateral 
margins and on the posterior bi’anchial regions, and one or two 
obsolescent grannies on the front; it is to he noted tliat the 
granulation or serration of the antero-lateral inai'gins tliemselyes 
is not correlated wdth the general roughness or smootliness of the 
surface, being stronger in tlie Betsileo specimens than in tbe much 
rougher speciniens from 85.18. 

In the smaller specimens of this series, especially in the two 
smallest from 85.18, the external orbital notch becomes very 
shallow or is altogetlier obliterated, and tbe outline of the carapace 
is more quadrilateral than in larger specimens. 

Series B. — The four specimens of tins series differ fi-om those 
included in Series Ain tlie relative flatness and narrowness of the 
caiupace, whicli has the antero-lateral borders less arched, so that 
the lateral projection of the cara.pace beyond the exorl)ital tooth 
is only about 2/3rds of tlie greatest diameter of the orliit instead 
of at least 5/6ths as in tlie la.rger specimens of Series A. Tiiese 
differences, however, are ratlier less strongly marked in the 
Larger than in the smaller specimens of tins sei’ies. The frontal 
lobes are very prominent in one specimen, and in all tliere is a 
tendency for the margin of the front to lie le.'-'S deflexed than in 
Series A. The exorbital and epibrancliial teeth are very pro- 
minent, aiid, although the carapace as a ivhole is mucli less rough 
than in the largest specimens of the first series, the epigastric and 
p istorbital crests are sharply defined and the olilique lines on the 
lateral regions are numerous, sharply cut, and gniimlated. Tlie 
mm'giiial granules on the under sin-face of tlie menis of tlie 
cbelipeds are very prominent and vspinifonm It is wortli noting 
that even in the larger of tlie two males the genital appendages 
are very short, less than half the length of tlie abdomen, and 
apparently immatiu'e. ^ 

Tin's form or variety seems to me to lead in the direction of 
Jlydrotkeipkitsa. ' , , ’ 

Series €L~Tlie largest female in tli is series is only I6'25 mnu 
in length, but is apparently adult ; the largest male is a trifle 
larger. ■ The carapace in all is rather convex,; especially antero- 
posteriorly, and the front is bent downwards. The carapace, on 
, .the ' whole, .is rather, wide, ■■the ratio of hrea:dth' to length being,, in 
one ■ specinien',' . as, high as. 1-37.. ' The. surface is' rather sm.oothl' 
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altlioLigb not more so tliaii in some specimens of Series A.. The 
epigastric and postorbital crests are somewhat in definite : in some 
specimens tliey are nearly in line, but in others they are separated 
by a distance estimated at 2/5 tbs of tliat between the e|:)igasti*ic 
and the frontal margin. The exorbital tooth is not prominent 
and the epibranchial is small. 

Tlie specimens of this series approach the P. himihloli and 
P. gj'andidieri of Miss Eathbun’s monograpli, especially perhaps 
the latter, although they do not agree exactly with the description 
of either. They differ so much among themselves in all the 
characters that might be used to distinguish tliem from the 
specimens of Series A, that I carrnot regard them as specifically 
distinct ; from Seiies B they ai*e more easily defined. 

Series I). — In the two specimens of tins series the carapace is 
very smooth, the i'ugosities on the anterior part of the branchial 
1 ‘egion being hardly perceptible. The general antero-postevior 
convexity of the carapace is well markecl, tlie various regions ai-e 
also convex, and the grooves between tlieiii coiTespondingly 
distinct. The most characteristic feature is the inflation of the 
anterior branchial regions, wliich, in botlp but especially in the 
female, is much more marked than in any of the specimens men- 
tione<l above. Tlie an tero -lateral marginal line is not prominent 
and its granulations are nearly obsolete. In the female the 
distance between epigastric and postorbital crests is nearly half 
that between the former and the front, wliile in the male the 
proportion is not more than two-fifths. 

These specimens, wliicli I cannot believe to be specifically 
distinct from the smoother specimens of Beries A, approach 
P. goudoti in general aspect, and are separated from it cluefiy by 
the ciairacter of tlie epigastric crests, which do not project neatly 
so far forwards, are much less oblic[ue, and far more clea.ily dis- 
joined from the postorbital crests than they are in that species. 

Series E. — ^This series consists of four large, dark-col on red, 
male specimens which differ considerably from all those discussed 
above. The carapace as a whole is moderately convex, with the 
regions soiiiewiiat inflated and the grooves between tliem well 
marked. The surface is fairly smootli, with oblique strim on the 
anterior part and more distinct raised lines on the posterior part 
of the brancliial region. The crests are well defined and sharp, 
the epigastric well in front of tlie postorbital. The epibranchial 
tooth is large and the exoilfital moderately prominent. 

According to I\iiss Rathbuids analytical key to tlie species of 
the siibgeims Foiamoii these specimens would be referred to 
P, homhetokense, described by her from a single male specimen. 
From tlie detailed description and figure of tliat specimen, how- 
ever, tliey differ in the rather narrower carapace, in having the 
iiiargin between exorbital and epibranchial teeth straight or 
slightly convex instead of concave, and, apparently, in having the 
inter-regional gi'ooves more strongly marked. 
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PoTAMON (Potamon) ooubotj If. Miliie-Edwrirds. 

Potamo'ii (Potamon) goudati H. M.-E., llMthbiin, bToiiv. Arclu 
Mils. Paris, (4) vi. 1904, p. 305, pi. xiii. %. 10. 


Mensiireiyieiits of Potarnon goudoti. 


Locality, 

Sex. 

Length. 

Breadth. 

.Exorhitiil 

width. 

Frontal 

width. 

Breadth, 
ratio . 

j A'ladagascar (no locality), 
i .Metlmeii, No 55. 

d 

30*25 

4.1 

20*5 

12*75 

1*35 

1 ,Betsileo, B.M. 82.6 


31*0 

42'5 

28 

13*5 

1*35 

^ 

d 

29 

39 

25*5 

11*5 

1*34 

' Aiitiuiaiiuvivo, B.M. 82.13 ... 

d 

20 

30'o 

26 

12 

1*36 

1 

<? 1 

2S 

38*5 

25*25 

1 ; 

1 i 

1*37 : 

; 3 ? 55 

d 

! 27*25 

36*25 

24*25 

11 

1*33 

» (tlry) 


29*75 

41 

26*5 

12*75 ; 

1*37 ^ 

}f )f }f 

? 

29 

39*25 

' 1 

25’75 

12*5 

1*35 : 

j 35 53 53 

? 

28*5 

37*5 j 

21*75 

11*75 1 

1*31 


The nine specimens agree in general with tlie published de- 
scriptions and figures of tliis species, and present no nofceworbliy 
differences among themselves. 


Potamon (Potamon) methueni, sp. n. (Plate XCI.) 
Measurements of Poimuon methueni. 


•Locality, <&:c. 

Sex. 

Length. 

Breadth. 

Kxorbital 

width. 

Frontal 

width. 

BnnuUh 

ratio. 

Iiuerimaiidrosa, 

Methuen, No. 34. 

cf 

33 

i 

46*25 

26*75 

12*5 

ri 

,3 . „ 36. 

S ' 

1 

1 30*75 

43*76 

25 ■ 

12 

1 1*42 

,3,.'" ■ « ■ 39. 


28’23 

39 

21 

n 

i 1*38 ■ ^ 

i ; 


''/Description. — Carapace:,, length about , five-se veil t'lis of its 
breadth, very convex, especially from before, liack'wards, gastric 
region sometimes below level of inflated anterior branchial i*egio:n s ; 
surface finely punctate, smooth. Oblique portions of cervical 
"groove shallow .and obscure, if produced forwards tliey would' cut 
the line of the postorbital crest rather witbin the oute.iv angle 
ol.the orbit; 'H -shaped .depression, well marked;" posterior ■ part 
of mesogastric region wider than urogastric, ' the, latter .fairly 'well 
tleflned posteriorly. On the anterior brancliial region is a faintly 
marked,. obliq',ue: ri.dge .'nearly .paraliel., ,tQ; ,the cervical ■ g'move. 
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Epigastric crests not very prominent, more or less rugose, 
iiarilly oblique, sitiiaterl entirely beinncl a line joining epi- 
teeth ; they are continued, without interiniptioii, into 
the protogastric portions of postorbital crest, which are very low, 
i'Oiuided, and iihdelined, except in so far as tliey are limited 
by the tra,nsverse depression I'jehind each orbit ; in genei‘<al 
rlirection the postorbital crest is transverse, and it is not trace- 
a,ble exteiTial to its intersection by the cervical groove. Groove 
between the epigastric lobes bifurcating widely behind, the limbs 
angulai'ly bent so as to become parallel. Front strong]}' defiexed, 
ljut with a,ntei’ior margin visible from above ; divided into two 
low rounded lobes, most distinct from above, less so from in 
fi'ont ; witli a smooth raise<i marginal line. Upper margin of 
orbit witli a promineut smooth border, inclined forwards, witli 
only a faint trace of a lobe in the middle, towards the exorbital 
angle wbicli is not at all prominent or dentiform. Lower margin 
of orbit neai-ly stmight as seen finm below, and smooth or 
ol)SCiirely creiivdated; without any trace of a notch or sinus 
l)elow the exorbital angle. Antero -lateral margin strongly arched, 
with a distinct marginal line, wliich is smooth or, in the smallest 
specimen, obscurely crenulate, and runs on to dorsal surface 
beliind. Postero-lateral border concave, with more or less distinct 
lines. Pterygostomial region and, less conspicuously, siibhepatic 
region beset with tubercles. 

Merns of third maxillipeds slightly wider tlian long ; isclihil 
groove rather nearer the inner than the outer margin. 

Chelipeds unecpial. Low'er surface of merns maigined with 
tubercles, which may become indistinct ; a small blunt tooth near 
distal end of inner edge; upper edge rugose with a low sub- 
terminal tubercle. Carpus smooth and punctate externally ; 
•witli tw^o teeth on inner side and a variable number of small 
gi-anules. Surface of hand smooth and rather coarsely punctate ; 
fingers long, slender, and strongly defiexed. 

Sixth somite of male abdomen shorter than its distal widtii. 

Iloloti/pe^ male, 3B mm. in length, in British Museum. Para- 
P/pes, the two other males mentioned above, iu Pretoria Museum, 
species i‘esembles, on the one hand, P. gomloti 
and, on the otlier, the smooth form of P. mmlagascarieme described 
under Series I) aliove. From the former it differs chiefly iu the 
wider carapace (the concavity of the postero-lateral borders has 
the efiect of increasing the apparent difference in this respect) ; 
in having the epiga..stric crests nearly transverse, Ijdng behind 
instead of in front of the line joining tlie epibi'anchial teeth, and 
quite continnoiis with the obsolescent postorbital crests ; in having 
the gastric region less elevated and the transvei'se convexity of the 
cara.paee tliei'efore less inai'ked ; and in having no notch below 
the external orbital angle. Compared with P. mudagfismrieMSG 
the same differences' hold good, even, .although in that' species the 
epigastric crestS' aie less, oblique and .less advanced tlian they are 
in P. go'udoii. 



922 


BE. W. T. CALM AX OX 


Hydrothelphusa agilis a. Milne-Edwards. 

Hyclroihdphima agilis A. M.-E,, Bathbun, Noiiv. Arch. ]\lns, 
Paris, (4) vii. 1905, p. 266, pL xvii. (Potamoiiidie, xv.) fig*. 7. 


Measurements of Hydrothelplvusa agilis. 


Localit}’, &c. 

Sex. 

Length. 

Breadth. 

Exorbital 

width. 

Frontal 

width. 

Breadth | 
ratio. 

Amtatonh aran an n , 

: Methuen, No. 10 

? 

32 

36*5 

27*5 

12*5 

1*14 

i „ ,, 11 

d 

28*5 

32*5 

25*5 

11*5 

1*14 

12 

d 

29*5 

33*5 

25*5 

12*25 

ri3 

„ 1^1 

¥ 

30*5 

31*5 

26*5 

12*5 

1*13 

■ „ 14 

d 

31*75 

36*25 

27 

12*5 

1*14 

: Ambohidratrinif), 

Methuen, No. 28 

i ? 

; 27 

: 31*25 

23*5 

11 

ri5 ^ 

29 

i d 

1 31“5 

i 

27 

13*5 

: 1*2 

i „ 30 

1 ? 

38*5 

1 45*5 

32*75 

. 15*5 

: 1*18 : 

; sj s? 31 

■! ? 

1 27*5 

I 32*5 

23*75 

^ 11*5 

1*18 : 

32 

d 

1 26 

j 30*25 

; 22*75 

i 10*25 

1*16 


The arrangement of the spin tiles on the lower orbital mai’gin 
is less regular and constant than is implied l)j Miss Ratlibnn’s 
description. In other respects the specimens agree well with the 
published accounts of this species. All the female specimens, 
with the exception of jSTo. 30, are clearly iramatiire. 


2. Si/stematic Affinities of the Madagascar River-Crahs. 

In his monograph of the Indian Ricer-Grahs (Cat. Crust. Indian 
Mus, pt. i. fasc. li. Potanionidae, 1910), and in a short but very 
important later paper on tlie classification of tlie family as a 
whole (Records Indmn Miis. v. pt, iv. 1910, p. 253), Lt.-CoL 
Alcock has given an entirely new aspect to the system of tlie 
Potamonidfe. It is necessary, therefore, to enquire how the 
Madagascar species stand with reference to the new divisions of 
the family. Relying mainly, but not exclusively, on the character 
of the mandibular palp, Alcock has divided the River-Crabs of the 
Old World (apart from the aberrant Beckeniiiup) into tlie two 
subfamilies of Potanioninse and Gecarcinncinax In the former 
(text-fig. 161, A) the terminal segment of the palp is simple, 
although it may be thickened and plumose at the base, while in 
the latter (text-fig. 161, C) it is deeply cut into two lobes which 
embrace the incisor process of the mandible.” Alcock refers tlie 
Madagascar genus Ifydroihelpkusa to the Potamoniiijp, but he 
points out that '• the thickening at the base of the terminal joint 
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of the mandibular palp is more than ordinary proniiiierifc." I 
find that this statement applies not only to but, 

also, and in an even greater degree, to the othei- Madagascar 
species that I have examined. In Hifclroihelplvima the proximal 
thickening forms a sharply marked ridge ; in Fotamon ‘inadctfjas- 
cariense, (text-fig. 161, B), P. goudoti^ cand P. metfvmni this ridge 
overiiangs a little as a free lobe. This evidently forms a transi- 
tion to the bifid palp of the Gecarcinucinm, altlioiigli it is suffi- 
ciently far removed from the typical Gecarciniicine condition as 
seen in Pmmihelphusa trldentata (text-fig. 161,0), for example, to 
allow us to refer all the Madagascar species with confidence 
to the subfamily Pofcamoninm, with which they also agree in 



Mandibular palp (denuded of setw) of three species of Potamonidte. The lower 
figures represent the palp as seen from below, the upper figures the terminal 
segment as seen from in front. A. Fotamon fin viatUe, B. P. madagascirnense, 
i). Farathelpmm tridentata. 

the shape of the male abdomen. It is possible that a similar 
transitional form of the palp may yet l)e found in species of 
Potamoninm from other parts of the world, but it is evident, from 
Alcock’s remarks that it does not occur in a,ny of tlie Indian 
species ; and, in the absence of evidence as to tlie species of the 
African and Malaysian Regions, it may be provisionally regarded 
as suggesting specially close affinity between the species found in 
Mada,gascar. ■ 

I do not think that much importance attaches to the fact that 
in all the Madagascar species the palp consists of only two 
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segments. Alcock foum.1 tliree segments distinct in. nJi t/iie 
Indian species of but in his later paper lie states Ilia, t 

in tiie Potaiooiiiiife the palp has either two or tiii'ee segment, s. 
From the examination of a nuinbei* of African s};>ecies 1 suspect 
tliat it will not be possible to (ii.stingiiish sbai'|")]y between iliosi’i 
species in which the sutnre-iine between tlie first ai'id s(Ha')jid 
segiiieiits is well inai'ked and those in wliich it is alniost o.:r (piitio 
obliterated. 

As regards the generic affinities of the species liere <lis(aLssody 
there is nothing to forbid the conclusion that they ;:ire closely 
interrelated , They have, indeed, been placed in two distinct 

genera., Potamm and Mj/drothelphiisa, and the species of tlie 
former iniglit not unreasonably be placed in two sii1)genei:*a,, 
Potamon and Geotkelplmsa^ but the groups indicated by these 
nanies are probably more convenient than naturn.l. Both Alcock 
and Miss Ratliliiin comment on the close resemlila.nce of Hydro- 
thfdphusa to Potamon, and Miss E.athbun specially mentions its 
aifiiiity with, P, madagascariense ; this affinity liecoiues even morci 
striking when comparison is made with some specimens of 
Mr. MetliiieiTs collection which I have desciMjed a, hove as re})re- 
sentiiig a form of P. madagascarieMse (Series B). Patwmon 
gomloii is considered by Miss Bathbiin as forming a, lirilc lietween 
tlie siibgenera Potamon and Geothelphusa, and the new spetues 
described above as P. methueni goes even further in tlie direction 
of the latter siibgenus. There ca.n, however, be little doubt that 
GentMphma, even as restricted liy Alcock, has still very slender 
claims to be regarded as a natural or monophjdetic group. A 
general softening of the asperities of the carapace, such as we 
frequently see Avithin the limits of undoubted species, has only to 
be carried a little further to result in the obliteration of the 
postorbital and epigastric crests ; and there is no ditlicnlty in 
supposing that so short a step may have been taken independently 
by more than one evolving species. This independence is, in 
fact, implied by Alcoek’s transference of certain, species of 
thelplmsa'' to genera of his subfamily Gecarcinucina:), and. I tliink 
there is some sliglit evidence of the same thing among tliose tliat 
remain in the Potainonime. At a, 11 events tli ere is no necessity 
to assume that P. gondoii and P. meihmni are more closttly 
allied to the species of ^^Chothelphnsa^^ found in Africa and Asia 
than they are to P. madagascarimise. 

Potarnmi' madagascariense itself is placed by M!iss Katilibini in 
tlie group of which P. edule [fimiatUe) is the type^ ’While it 
certainly resembles tlie species of this group in the characters of 
d-lie carapace, it differs a little, as already indicated, in the form 
of iJie mandibular palp, and also in some' other .small cliara,cters, 
such as, for instance, the much broader contact of the basal 
antennal segment rvith the front. What the exact value of these 
differences may. be it Is at present ■ impossible to say, ' 
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3. Geographical Relations of the Madagascar River- Grabs. 

Ill addition to the species mentioned above, three others have 
been recorded from Madagascar. The African Potammi {Pota- 
monautes) depressum was recorded by Lenz and Eichters, but its 
occurrence is doubted by Miss Eathbun. Potamon {Potamov) 
gyittarellii^ described by jSTobili (Boll. Mus. Zooi. Torino, xx. 
No. 507, 1905) since the publication of Miss Rathbim's mono- 
graph, appears to be allied to P. madagascariense^ but is, no 
doubt, a distinct species. Finally, Potamon {Parathelphusa) 
ant 07 ig dense, described by Miss Eathbun, is evidently a remark- 
able and isolated species, concerning which further information 
is much to be desired ; as far as can be Judged from the shape of 
the male abdomen, it is not a Parathelphusa in the sense in which 
that genus has been restricted by jllcock. 

Leaving aside these three species, and considering only those 
that are represented in the collections now examined, it is 
evident that the Potamonid fauna of Madagascar bears no close 
relation to that of Peninsular India, wdiich, as Alcock has shown, 
belongs entirely to the subfamily Gecarcinucinee. This is im- 
portant, since geologists seem to be agreed that the connection 
of Madagascar with India existed only at a time (not later than 
the early Oligocene) when Peninsular India was separated from 
the continent of Asia. Of the possible affinities with African 
species it is perhaps unsafe to speak until the rich Potamonid 
fauna of Africa shall have been examined as thoroughly as that 
of India has been by Alcock; but it is worth noting that no 
typical Potamon seems to be known from East Africa ; and if, on 
tile one hand, P, madagascariense is the most primitive of the 
Madagascar species, an^ on the other, if it is really allied to the 
group of P. fluviatilfi, then it is hard to guess hy what route it 
can have reached the island. Further than this it does not seem 
possible at present to go. As I have indicated above, our con- 
ceptions of the ph 5 dogenetic relationships of the species rest, as 
yet, on a very narrow basis of morphological fact ; and, until 
that basis is broadened very considerably, the group of Eiver- 
Grabs, as a whole, appears to me to be a hazardous subject for 
zoogeographical speculation. 

Paet IL — Family P al iEMONiD .e (River- Prawns). 

The Paljemonidas of Madagascar have already formed the sul)- 
ject of an important memoir by Oouti^re (Ann. Sci, Nat. ZooL 
(8) xii. 1900, pp. 249-342, 5 pis.), on which I have relied mainly 
for the determination of the four species in Mr. Methuen’s 
collection. These are as follows: — 

Falwmon lepidaetylus Hilgendorf. 

„ dolichodactykm Hilgendorf. 

„ ritsemm 

„ Hilgendorf. 

Peoc.'Zool, Soc.--^19I3, No.- LXIX. ■ ■ . , , ' '■'^■''',■','.02 , 
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Wliile all the adult males arid a good maiiy of tlie females le 
the collection have been referred to one or other of they (3 siieeies, 
there i*einai.n over a number of specimens wliicb either lack tl')e 
iai'ge cbelipeds or are clea,r]y immature. It is possible tliat tlicse 
ma.y iiiekole representatives of some other species, hut I have not 
snceeedecl in identifying them, and it does not seem tluit any 
good purpose would be served by enumerating tliein bore. 

The most interesting species in the collection is that whicth I 
identify with Bithynis Jdldebramlti of Hilgendorf, which does not 
appear to have been re-examined since its description in 1897, 
The series of specimens collected by Mr. Methuen, together 
those already in the Museum Collection, showg I think, tliat tins 
species is not closely related to the Chilian species wliic^h is the 
genotype of JUthynis ; that the single character whieli led to its 
lieing referred to the genus Bithyoiis is a matter of individual 
variation : and that, therefore, the specieKS should be removed to 
the genus Palceinon, 

Pal/Emox (Macrobrachium) lepidactywts Hilgendorf. 

Bcdienum kpidactyliis Hilgendorf, Monatsber, Akad. Wiss. Berlin, 
187B (1879), p. 838, pi. iv. figs. 14-16. 

Bakmion {Macrohrachnim) lepulactyhis Oouti^ire, Ann. Bed, Nab. 
Zool. (8) xii. 1900, p. 272, pis. x., xi. figs. 1-13 a. 

Localities, Ambatonhai-anana, 7 males {Methuen ) ; Rapides de 
rifotiy, 1 male (Methuen) \ Betsileo, 3 males, B.M:, 80.27. 

In the characters of the rostrum and of the larger cheliped all 
the specimens fall within the range of variation determined for 
this species by Couti^re. In no case, however, does the form of 
the smaller cheliped agree with that which he regards as ty|)icaL 
Idle fingers of this appendage are in all the specimens stra;ight or 
nearly so. meeting completely or with only a, slight gap", and 
liaving a scanty provision of bristles on their opposed edges. In 
tlmse respects the specimens agree tnucli better witli Cciuti^uxAs 
I\ and suggest tliat that species sboidd not be 

regardeci as distinct from I\ hpidaetylm. 

Pal.emox (PARAPAn.EMox) BOLicHODAOTvnus Hilgeiidorf, 

Palwnion dolMiodactyh^^ Hilgendorf, Monatslier. Akad. W'iss, 
Berlin, 1878 (1879), p. 840, pi. iv. fig. 18. 

Falwimm: dolichodactyb^^^ Ooutiei-e, Ann. Bci. Nat. Zool (81 xii 
1900, p. *283, pL xi. figs. 18, 19, w • 

Locality. Aiiflranolaho and Tongoroby, Onilaliy River, 15 

males, 3 females (Meihumt), 

llie laiger males in the collection agi’ee vei'y well with the 
accounts of this well-marked species given by Hilgendorf and by 
C-'Witiere. With them' ai-e associated some vSinaller specimens in' 
wiuclr the woolly covering of '■ the larger nhela is very slightly 
■developed, ‘ The rostral formula ■'is ,^,;wit]i 4-6 of the 'upper 
teeth postorbi tab 
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Pal.^:mo,n (Eupal.emoa^) ritsem.f: de Man. 

Palcemon{JJJ t(/pcikemon)ritsemce de Man, Zool. Jahrb., Abtli. Sjst. 
ix. 1897, p. 774: op, cit, x. 1898, pi, xxxviL fig. 70. 

Pcdmnion. ritsenm Ooutiere, Ann, Sei. Nat. Zool. (8) xii. 1900^ 
p. 314, pL xiii. figs. 32 -33 

Localities. Manambato, streams running into Lake E-asoabe, 
3 males, 8 females {Methuen ) ; Ivondro, 6 males {Methuen ) ; 
Anibilo, 2 males {Methuen ) ; Tamatave, 1 male, B.M. 82.6. 

The specimens collected by Mr. Methuen belong, without 
doubt, to the same species as a specimen in the Museum Collec- 
tion from Tamatave, determined by Mr. Miers as P. idee Heller. 
They difier conspicuously from typical specimens of that species, 
however, in the fact that the surface of the carapace and of the 
tail-fan is completely smooth or presents only very minute and 
it ICO aspic nous traces of spiniiles, while the chelipeds of the second 
pair are very finely scabrous. Since No])ili has described a 
smooth or nearly smooth variety of F. idee from New Guinea, 
and Couti^re records a similar example from Madagascar, this 
character may not be of specific value. The chelipeds of the 
second pair are shorter, in relation to the body-length, than in 
Ooutiere’s specimens of P. idee, the longest being only about 
of that length, and most of them being actually shorter. 
Although the carpus is, except in three instances, longer than 
the chela, the clitierence is very much less than is sliown by 
Couti^re’s measurements in specimens of P, idee of similar size, 
a.nd the fingers are always much more than half the length of the 
palm. On the other hand, the I'ostral formula in nearly all cases 
falls within the somewhat narrow limits assigned to the variations 
of this cliaracter in P. uice^ and the armature of the fingers agrees 
precisely with Couti^re’s description. 

In all the points mentioned in which these specimens differ 
from the descriptions of P. idm^ they approach Oouti^re’s account 
of the form which he identifies wdth P. rltsemce de Man. Our 
smaller specimens, however, which alone are directly comparable 
with Couti^re’s largest, have the second chelipeds more asym- 
metrical and apparently a good deal stouter, the chela itself, and 
especially the palm, being I'elatively a little shorter. The larger 
specimens have many of the proportions i-ather different, the 
greater relative length of the palm in most of them being 
noteworthy. Finally, in the specimens now examined, the pos- 
terior peraeopods are, on the whole, stouter than in those 
pr*eviou8ly described in this species, the i-atio of length to breadth 
in the propodus of the fifth pair varying from 25 to 21, while 
de Man gives the ratio as from 35 to 25 and Couti^re as 25. 

On the whole, the balance of characters seems to be in favour 
of regarding our specimens as older individuals of the species to 
which Coutiih'e’s specimens belonged, which he has recorded under 
the name of P. ritsenm; whether they really belong to de Man’s 
species is, perhaps, a little more doubtful ; and I am not at all 

,62* 
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contident they would he found to differ essentially from tlie 
smooth variety of P. Mm, It may be noted that, in havdug parts 
of the surface of the carapace slightly scfibroiis, some of ‘our 
specimens agree w-ith P. siniangensis de Man, which, Coiitiere 
regal'd s as a varietal form of P. ritsemm. 

The following table gives (in millimetres) the more important 
iiieasiireiiieiits of all the specimens that have one or liotli 
chelipeds of the second pair preserved. The ‘Hotal length, of 
the body and also the “ total length ” of the chelipeds of the second 
pair are only approximate, on account of the impossibility of 
straightening the specimens without injury. In an ovigeroiis 
female the eggs measured *5 X ‘4 mm. 

]\Ieasurements of Palcemon ritsemm. 







Chelipeds of second pair. 

! 

Lociility, &c. 


Total 

length. 

Ho,s;tra] 

fonnula. 






Sex. 

Total : 
length. 1 

Menis. 

Carpus. 

Chela. Palm. 

; 

Fingers, i 

■ Ivondro, 

Methiwn, Xo. 96 ... 

c? 

116 

i. 

110 

20 

37-5 

36 ! 21 

■ I 

15 

95'.., 

S 

105 

2 + 9 

4 

N 123 ^ 
■( 93 

20-5 

18 

43 

29-5 

38'5 1 24*5 
27 1 17-5 

14 

9*5 

^ 97' ... 

P 

103 

2 + 9 

”"■4 

: 88 1 

14 

2 7 ’5 

i 

26 16 

10 

' MaiiJii'nl-iato, , 

■ Metbiiai, No. 42 ... 

$ 

98 

; 2 + 8 

74 i 

12 

22 

1 

2.S'5 , ],?%5 

10 

1 Ivojidm, 

Alulhiie,i'i, No. 99 ... 

i 

95 

2 + 8 

; '"P 

^ (93 : 
i t73 , 

16 : 
14 

31 1 

24 * 

29 p7 : 
' 26 j 14*5 i 

12 ■ 1 
11*5 i 

1 Mimfwi'ibato, 

I M.ethuen. No. 46 

? 

92 

3 + 8 

4 

: ? i 

i 

,10 

16'5 

1 6’5 i ' 8“5 j 


; Tninata've, B,1:L82.6 . 

1 

90 

■ 2 + 7 

: " s'*" 

90 : 

18 

35 1 

! 33“5 i 20 , 1 

i 13'5 

'Mai'iiuiihato, 

A'ietbuen, No. 47 ... 

6 

80 

i 2 + 8 
. _ 

56*5 

10 

' 17-5 

} ' ' ^ 

^ 17 ' ^ 9*5 ' 


! ^ , 45 

\ ^ 

1 

. '75 


; ?. : 

9 

15’5 

1 15 1 8*5, : 

6-5 


PAmEMOx HILDEBRANJDTI Hilgendorf . '.(Plate XCIL) , " 

BUhynh{^) MldelmoiMi Hilgendorf, Sitis.-Ber. Ges, IN'atiirf. 
Freunde . Berlin, 1893, p. 244 ; Couti^re, Ann. Sci, Nat.. Zool.' (8) 
xii. ■ 1900/ „pp.. :250, '250, .259-; , Ortmann, ' BroniTs Thierreich, 
Crustacea,,!!. 1901, ;p., 1 292/ Ortmann,; Proc.^Amer. .Phil Soa 
FMkdelphia, xll 1902, ;p., 274. ■ , , 
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'■The material which I have examined consists of eleven speci- 
mens, from three localities, in the British Museum (Nat. Hist.) Col- 
lection and nineteen specimens from one locality in Mr. M,ethiien\s 
collection. The Museum specimens (Pi. XOII. hg. 1) agree with 
Ililgendorfs description of this species, except in one or tw^o small 
details to be mentioned below. Sir. Methuen’s specimens were at 
first regarded as representing a probably new species of Fakemon^ 
since the}^ possess a w’ell-developed hepatic spine on the carapace 
(Pi. XGII. fig. 6). Closer examination showed, however, that 
they differed in no other respect from the Museum specimens, 
and their specific identity was finally proved by the discovery, 
among Mr. Methuen’s specimens, of one which has no trace of a 
hepatic spine on one side of the carapace, while on the other 
side its place is indicated by a small and iiiconspicuons tubercle. 

The following description applies to all the specimens examined. 

The sides of the carapace and the abdominal somites are 
rather coai’sely punctate. The rostrum is more or less straight, 
with the doi‘sal edge moderately arclied, of varying length but 
always shorter than the antennal scale, and often shelter than 
the anteniiiilar peduncle ; of the dorsal teetli, one is postorbital. 

The tip of the telson (PL XOII. figs. 4 & 5) is rather broadly 
rounded, sometimes, but not always, with a minute median point; 
the inner lateral spines are much longer than the outer. Between 
the inner spines is a fringe of sixteen plumose hairs. 

The third maxilliped does not reach the tip of the antennal 
scale. The cheiipeds of the first pair extend beyond the scale by 
a little more than the chela. 

The cheiipeds of the second pair (PI. XCII. fig. 2) are similar, 
smooth, with fi.ne scattered setules, and may extend beyond the 
antennal scale by the length of the chela and carpus. The carpus 
is equal to the merus, widened distally ; the chela slightly corn- 
pressed (5 : 6), a little wider than distal end . of carpus ; palm 
longer than carpus and equal to fingers ; fingers with a sharp 
cutting-edge for the greater part of their length, wuth t’wo small 
teeth near the base of the dactylus, and one, with an indistinct 
second, on the immovable finger (PI. XCII. fig 3). 

Posterioi* legs moderately stout, pmpodusof last pair about tweh*e 
times as long as wude and about four times as longastlie dact 3 diis. 

The females are ovigerous from a length of about 38 mia. 
upwards. The eggs measure approximately 2 x 1*4 mm. 

It will be observed, from the table of measurements given 
below, that the females are inucli more numerous than the males 
in the collections examined and also that they considerably exceed 
them in size ; both conditions appear to be uncommon among the 
species of Pedmmon, but they are found also in P, moorei of Lake 
Tanganyika. 

Hilgeiidorf described the mandibular palp as consisting of only 
• two-: segments. In all the specimens' which ' I lia'Ve dissected' the 
uisiial, three segments are distinct. 'Hilgendorf also 'attributes 
tliree teeth to the dactylus of the secondw'helipedsiincl- states' that 
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the carpus ragt nur ein weiiig miter die Antennenscliiippe nach 
vorn,” while in our specimen the dactyius bears only two teetii 
and the carpus may extend beyond the tip of the aiitemuil scale. 
In all other respects, however, Ililgendorf’s deseri],iti()n ajiplies so 
well to our specimens that their specific identity can iiai'dly be in 
cloulit. 

The existence of an affinity between this species and the 
Bithynis gauclkhcmdii of Chile and Pern, asserted only in a 
liesitatiiig manner by Hilgendorf, is fully accepted by Coutiere, 
but denied by Ortmann, who considers that tlie resemlilance does 
not extend beyond a single cbaracter (the lack of a hepatic spine) 
■which may easily be supposed to have arisen by convergence. 
Oi’tmann’s view is strongly supported by the vaii^ibility of this 
character in the present .series of specimens. I have examined 
the appendages of both species for other evidence of affinity 
between them, and have failed to find it. The bianchial system 
and the mouth-parts of both are very similar to those of several 
species of with which I have compared tin an. Only in 

one point do the month’parts of B. hildehrandti present anything 
unusual, and that is the reduced size of the epipodite of the 
first maxillipeds, but this con stitute.s no resemblance to B. gaudi- 
€Jumdi% in which the epipodite is quite as large as in the species 
of Falmnon examined. On the other hand, the differences in 
general aspect between the two species are considerable ; IJ, hilde- 
hrmidti has the chelipeds hardly differing in the two sexes, 
slender, symmetrical, smooth, with the carpus equal to the meriis, 
and the fingers armed with only a few small teeth near the 
base ; B. grmdichcmdn is a very much larger species, with the 
chelipeds very stout, much more strongly developed in the mal© 
than in the female, very unequal on the twuj sides of tlie body, 
beset with spiny tubercles, with the carpms .‘shorter than the 
merus, and the fingers of the larger chela tocdhed for half their 
length or more. If it be advisable to maintain the genus Bithynis 
(which seems to me doubtful) it must be for the South American 
species alone, and B, hildebrcmdti must be transferred to the genus 
Fal^x^non. 

The variability of the hepatic spine in this species recalls the 
cases of “mutation'’ I’ecently described by Bouvier in certain 
Atyidse. It resembles these cases in its discontinuity, only one 
individual out of those examined being in any way intermediate 
between the two forms ; and it further resembles some of them 
at least in the fact that it is geographically limited, for the 
specimens of the two forms come from different localities. Both 
of these points, how’ever, require to be tested by further collecting. 
It differs froBi Bouvier’s cases in that it concerns only a single 
character, and one wiiich, were it .not for' its constancy in other 
Pafemonida?, might be regarded as of trivial importance. 

The large size of the eggs may be taken to indicate an abbre- 
\viation' or ' suppression of .the larval .development, and' This; is' 
likely to' be associated, as it'' is'. in some ^ other' .PaWmonkfe,; with 
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an exclasively fresh-water ]ia..bitat and a restricted area of distii- 
biition ; it may be not without significaDce therefore, that, of the 
species of Palffimonida? in the present collection, F. hildebmndii is 
the only one that does not occur outside the island of Madagascar. 


Measiirements of Palmmon hildehrwndti. 




Total 

Kostral 

Hepatic i 


uhelipeds 

of seco 

id pail*. 




length, tormuia. 

spine, i 

AIeru.s'. 

Carpu.s. 

Chela. 

Palm, i 

■^’iiigers. 

1 A m baton li ara n ana, 

1 Aifc'timen 

•? 

46 

1 + 6 

1 

+ 

6-0 

6*5 

15‘5 

7*75 ; 

7*75 

! 

i 


45 

1 + 6 

6 

+ 






1 

i j» 

1 

n 

45 

1 + 5 

b 

+ 

5*3 

o'B 

14*0 

7*0 

7*0 

1 


45 

1 + 5 

+ 

5*5 

5*2 

14*0 

7*5 ; 

6*0 

i 

! » 

¥ 

44 

1 + 5 

“b~ 

+ 

5*5 

5-5 

14*0 

7*0 

7*0 

'f SI 

9 

43 

1 + 6 

■"I"" 

+ 






j „ 

9 

42 

1 + 5 

+ 

5*0 

5*5 

14*0 

7*5 

6*5 

1 

? 

40 

1 + 6 

0 

; + 

5*5 j 

5*5 

14*0 

7-0 ' 

7*0 

[ 5S ...... 

? 

40 

2 

! + 

4*8 

,5*0 

' i 

; 9*3 i 

5*0 1 

4*3 

j n 


39 

1 + 6 

1 

; 

+ ; 

5*2 

: i 

5*0 ; 

14*0 : 

7*5 ‘ 

6*5 

1 1 


38 ! 

! i±Z ^ 

+ 

4*7 1 

4*6 i 

ITO ‘ 

6*0 

5*0 

i „ 

? ^ 

38 ' 

: 1 + 5 ' 

: '"l ! 

+ 

4*0 

4*0 i 

10*0 

5*2 

4*8 


? 1 

36 

i 1 + 7 

' "2 

i ! 

+ 

■ 4*2 

4'5 

10-4 

5*2 

5*2 

A* ' 

1 ¥ ; 

i 36 , 

1 1 + 6 

; + 1 

4*5 

4*5 

9*5 ; 

5*0 

4*5 

i ” ' 


35 

1 + 5 

: ■ 

i + ■ ! 


; i 




!■ ' " ! 


32 1 

' 1+7 ■! 

+ 1 

3*7 

^ 3*9 1 

8-6 : 

4*5 ! 

4*1 

i 

*» j 


32 1 

; 1+5 

+ 1 

4*0 ; 

4*0 1 

9*3 

1 5*0 ■ 

4*3 

>5 

^ i 

! 

32 

1+6 

“y 

■ ^ ■ 

4*2 

4-3' ^ 

9*1 

■ 4*s : 

4*3 


0+6 

“d 


^ ' : 28 
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Measiii'enients of Falmmon Mldehrandti (continued). 


Locality, &c. 

i 

Sex. 

Total 

Rostral 

Hepatic 

Clielipeds of second pair 


length.: formula. 

spine. 

Menus. 

Carpus. 

Cliela, 

Palm. 

Fingers. 

i 

: Betsileo, B.M.82.6. 

? 

50 

1 + 5 

3'" 

0 

(6*0 

(6*0 

6*0 

6-0 

13‘0 

14*5 

7-0 

8'0 

6-0 

6'5 

3) J> 

? 

48 

1 + 6 

_ 

0 






}} J) ' 

? 

46 

1+7 

2 

0 

( 5*7 
l5-7 

6*7 

6*7 

13*0 

12-2 

7*0 

6’ 5 

6*0 

5’7 

; 

(3 33 

? 

46 

1 + 6 

2 

0 

C6-0 

1 6*0 

6*0 

6*5 

i2'2 

12-0 

6-7 

6*5 

5*5 

6*0 

}j j> 

? 

46 

1+7 

3 

0 

6-0 

6*0 

12'0 

7*0 

5*0 

i 

<? ' 

43 

1 + 8 

0 

6'0 

6’() 

13-5 

7-0 

6*0 

1 

33 3> 

9 ' 

38 

1 + 7 
"^2 

0 

(4*5 

; U'o 

I ^ 4*5 
; 4*5 

8-9 

8-9 

1 4-7 
4-7 

4*2 

4*2 

1 Madnjrascar, ! 

i B.M. 78.20 i 

1 

1 

? 

52 

^ l±l 

l ' 

0 







¥ 

? 

p 

' 1 + 5 

0 

i 6-0 

i 

1 6-0 

1 

i 

14‘0 

8*0 

6*0 

n 

; East Imerina, 

1 B,M. 92.7.4.6-7... 

37 

s ■ 2 ' 

I 1 + 6 

: ' 1 

0 

1 , >■’ •" 

1 

: ? 

i 

i 

1 37 

; 1+6 
! 2 

■0 
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EXPLANATION OF THE PLATES, 

Plate XCr. 

Totamoib methiimii, n. 

Fig.!. Male. Holotype. Natural size, 

2. „ » Hand of larger cReliped. X 1|. 

3. „ „ Abdomen. X 1|. 

4. „ „ Third maxilliped. X 3|A 


Plate XCII. 

Talmmon hildeh'miiU, 

Fig. 1. Typical form, ovigerous female. X 2|. 

3- S 5 Cheliped. X 5. 

3* » M base of lingers. X 10. 

4. Telson, X 10. 

5. jj Tip of telson. X To. 

6. Form witli hepatio spine. Carapace. X 2|, 
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53, A New Trematode of tbe Genus LecJiriordiis from the 
Dark Green Snake {Zamenis gemonensis). By Marie 
V. Lebour, M.Se., xissistant Lecturer and Demonstrator 
in Zoology, Leeds University 

[Received Septeraber 20, 1913 : Read November 25, 1913,] 

(Plate XClII.t) 


Etliology : A new species of Trematode in the body- 

cavity of Zamenis ffemonenaia 933 

Geograpliicai Zoology : Southern Europe ; Zamenis 
^emonensis, a new Trematode from the body- 

cavity 933 

Systematic; Lechnionehis inetmiis, sp. n., from the 

body-cavity of 933”936 


On June 10th, 1913, a specimen of a Dark Green Snake 
[Eamewis gemonensis), from Southern Europe, died in the Zoolo- 
gical Society’s Gardens, and loose in the body-cavity were a large 
number of Trematodes wliicli were sent to me for identification. 
These prove to be a new species of Lechriorchis Stafford closely 
related to Z. valklm Nicoll (1911). The habitat is intex’esting m 
all the Trematodes of the group which includes 
whose habitat is known, occur in the air- passages, pharynx, 
or anterior part of the esophagus of their hosts. This appears 
to be the first time that one of this group has been found 
occupying the body-cavity. 

An interesting feature in the new species is the absence of 
spines on the body. The cuticle is quite smooth, unlike any of 
the other members of the genus. However, in some specimens 
spines can be seen below the surface of the cuticle, but not 
re^iching to the outside, which seems to indicate a gradual dis- 
appearance of spines owing to the worm living in the body-cavity 
of its host, and therefoi'e being in no danger of getting swept 
a-way as is the case in open passiiges. In all other ways it agrees 
closely with the other members of the genus. 

On account of the absence of spines I propose for this new 
species the name Lechriorchu inermis. 

Legheiorohis inehmis, sp. n. (PL XCIII.) 

Length of body 5-10 mm. Oral sucker 0’40-0’60 mm. 
Yentral sucker 0‘60'-'0*92 mm. Average ratio of oral to ventral 
sucker .SrtL ■ Prepharynx small,, oesophagus the, same' length as 
pharynx. ■ Intestinal cjeca reaching a good way beyond testes. 

* Commiinicated by the Secrktary. 
t exphijjution of the see p. 936* 
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Tewtes Leiiiiid cefcitre of body, right in front of left. OiiTirs-sac 
reaching to posteiior inaigin of x'entral sucker. Ovary on I’iglit 
side behind or slightly overlapping ventral sucker, l^olk-glands 
reaching from just in front of the level of the anterioi' margin of 
ventral sucker to centre of testes or hehiiul them. Eeceptiiciilum 
semiiiis iiteriiium present on right side of body behind light 
testis. 

The body (fig. 1) is convex dorsally and nearly fiat ventrally, hotli 
suckers being conspicuous and the cirrus usually protruding from 
the genital poi'e. dlie length of mature worms varicKS from 5 to 
10 niin,,tfi® last-named being in the case of a specially well extended 
specimen exaniined under pressure. Unfortunately, this large 
specimen was clania.ged befoi’e being fixed . One iininature specimen 
occui'red measuring 4*4 mm. in length which contained a. few 
eggs and had a very short uterus. In breadth the worms 
measured from T2 mm. to 1*9 nim., the greatest breadth being 
in tlie region of the venti-al sucker. The average length is about 
5*5 mm., breadth T4 mm. 

A good deal of interesting valuation occiiiTed in tlie arnangeinent 
of the organs. The suckers vary but little, tlie ratio of the oral 
and ventral suckers being almost exactl}^ 2 : 3. Both are eirculai* in 
outline with circular apertures. The aperture of the oral sucker 
measures about 0*20 mm. across; the apertiu'e of the ventral 
sucker is more than half the width of the suckei' and Aany regular 
and conspicuous. The usual position of the ventral sucker is 
with its centre almost exactly at the anterior thii'd of the body. 
It may, however, be a little further back. In the young specimen 
it is much nearer the centre of the body, a fact to be expected its 
the hind portion of the body always increases to a much greater 
extent than the foi'e part. 

The prepharynx is exceedingly short but quite distinct ; tbe 
pharynx is broad and muscular, the breadth slightly greater than 
the length (length 0*20 mm.) ; the msophngus is about the saine 
length as the pharynx. Burrounding tlie plmrynx ai‘e large 
glandular cells wiiieli are continued fora short distance down the 
fjesopliagus. Pharyngeal glands are mentioned by Btailbrd in 
L. (1905). The intestinal cawa vary in thickness in 

different parts and reach usually about O-fiO mm. beyond tlie 
testes; beginning near tlie centre of the body, they grad ua 'by 
become more lateral and slightly ventral in position until they 
reach' the' testes,' wlien they become quite irregular find may be 
both dorsal to the testes or one venti-al and one (iorsal (fig. 3) ; and 
one maybe longer than the other, in one case ipiite twice as iiukIi 
. extending beyond the left testis as. the 'right. The usufil length 
beyond the teste'S ^is 0*60.inm., Bo^metimes the'ca^ca bend inwards 
so :a,S" to, be .completely , internal to the testes. The ends are 
■.swollen" .and. very . much broader, in the'': posterior, tlmn ' in the, 
anterior, .part,' , ' 

The excretory, vesicle' is large .and . opens at tlie extrenie'posterior 
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eiidj wliere it iy surrounded by large deeply staining c-ells ; just 
in front of tlie opening the vesicle is miicli folderi, giving it 
the appearance of liaving Ijeen puc^kered in ” l)efore the uaia'ow 
opening. In front of this pleating it widens out as a. large tiil)e 
rnniiiiig dorsal to and pa.railel with the ascending limb of tlie 
uterus ; in front of the testes and behind the ovary it forks, each 
limb reaching far forwjird beyond the ventral sucker to about 
midway between the ventral sucker and phaiynx. 

The testes are oval bodies more or less lobed on tlieir inner 
margins, usually lying obliquely witli the right testis in fi'ont of 
the left; tlie iisiud situation is for the right to be about ()• 15 mrn. 
in front of tlie left, but they nuiy be almost on a level, and in 
two cases the left testis was in front of the I'ight. Curiously 
enougli, these variations occurred in the small iininatui'e Avorni 
and in tlie largest vspecimeii. It is just possible that we may 
have to do here with a different species. In a. specimen 5’ 2 mm. 
in length the testes measured, right 0*90 mni. x 0-44 mm., left 
0*84 mm. x 0*44 iiiin., the greater axis lying longitudinally. On 
the inner margin there are two or three lobes. The cirrus-sac is 
long and reaches almost to the posterior level of the vential 
Slicker. Sometimes it readies the extreme posteiior end, and in 
two cases (again the immature worm and the largest) it was 
much shorter and only reached a, short way behind tlie anterior 
margin of the ventral sucker; in this respect being much nearer 
L. validuB Nicoll. The vesicula seminalis is much convoluted 
and occupies the posterior third of the cirrus-sac, the ductus 
.ejaculatorius ]3eing surrounded by an enormous mass of prostatic 
ceils and ending in a short protrusible cirrus often to be seen 
exserted from the genital pore. The male opening is on the 
right side of the genital pore, which is situated on a level with 
the centre of the pliarynx and midway between it and the lateral 
margin of the body- wall. The ovary is almost round, and lies 
dorsally on the right side of the body immediately in front of the 
right testis. It overlaps the ventral sucker for about a third of 
its diameter ; its position varies however, and in some cases it 
may be rather more than this and in others not so much. The 
portion of the ova-rj that overlaps the cirrus-pouch is on its right 
side. The oviduct receives a large shell-gland, gives off* a Lanrer s 
canal, and receives the vitellarien duct, then runs down as the 
uterus in many coils to nearly the posterior end of the body, 
when it doubles back as a much bioacler tube, inns forward 
gradimlly straightening and narrowing and passes the ventral 
sucker dorsally. In the course of the descending portion behind 
the right testis is a receptaculiim seminis uterinum. "When the 
uterus reaches the level of the antei*ior ends of the excretory 
vesicle its walls form a vagina with a thick cuticular lining, a.nd 
surrounded by a layer of deeply staining large cells which 
accompany it for the whole of its course until it opens on the 
left side of the genital pore. The eggs are very numerous and 
of a deep bxnwm colour when old, the young eggs being much paler. 
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The cap is not very conspicuous until the egg is open* The eggs 
(fig. 2) measure *033 mm.-*036 mm. x *021 mm. — *023 inm. The 
viteliai'ia are variable in length, but never reach beyond an ex- 
tremely short distance in front of the ventral sucker, 0*02 mm. is 
quite the furtliest they ever reacli and usually it is not so mucli. 
Posteriorly they reach to about the middle of the testes, but are 
extremely vaiiable in this region, and the left may reach to 
behind the left testes and the right hardly reach to "the anterior 
portion of the right, or both may reach to the level of the middle 
of the testes. The vitellarian follicles are in small ginups lying 
laterally to the outside of the intestinal caica ; small ducts from 
them unite in a transverse duct each side lying just behind the 
ovary, and these unite in a small reservoir in the centre of the 
body which gives off the vitellarian duct to the oviduct. 

LechriorcMs iKilulm Kicoll is undoubtedly the most nearly 
related to the present species. L. inermis differs from it chiefly 
in its much smaller eggs and position of the vitellaria. The 
position of the testes (right in front of left instead of the reverse) 
and of the vesicula seminalis being rather moi^e variable, do not 
seem to be such important specific characters. 


References. 

Nicole, W. (1911). — On Three New TrematodewS from Reptiles. 
Proceedings of the Zoological Society of London, pp. 677- 
681. 

Stafford, J. (1905). — »Trematodes from Canadian Yertebrates. 
Zoologischer Anzeiger, xxviii, p, 691, 


EXPLANATION OP PLATE XCIII. 

% 

Lechriorchis inetvms, sp, a. 


The following letters apply to all the figures. 


C.S. Cimis-sac. 

E.P. Excretory pore. 
'E.V. Excretory vesicle, 
G.P. Genital pore. 

I. Intestine. 

. 0. Ovary. 

<ES. 'CEsopliagus. 

O.S. Oral .sncker.'' 

PH. Pbarynx. ' ■ 
P.PH. Prepharynx. . " 


B.S.U, Eeceptaculnm seminia 
uteri liu in. 

S.GL. ShelLgiand. 

T. Testis. 

U. Uterus. 

V. Vitellaria. 

■VG. Vagina. 

V.S. V entral sucker, 
V.SEM. Vesicula sennnalis. 


Fig, 1, Vetitral view. ' Length 5'4' tnm. 

2. Eggs, length *033 Him, 

3. Transverse section through unpaired portion of excretory vesicle, and 'testes, 
showing, intestinal c«ca' irregularly placed. , ' 

, ',4. ,Titosvme section through ventmi 'Sucker. ’ 
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54. Cirripedes from the Cenomanian Chalk Marl of 
Cambridge* By Thomas H. Withers, F.G.S.* 

[Received September 25, 1913 ; Read November 25, 1913.] 

(Plates XCIY. & XCY.t) 

, Index. 

Pag:0 

Stnicture of Zeugmatolepas and Titanolevas 941, 94-5 

Lines of Evolntion in Pollicipedidte 937 

Distribution ((xeological), Cretaceous of Europe, Zeugmato- 

lepas and Calantica [Titaniolepas) 939, 944 

Zevgmatolepas moclcleri, gen. et sp. ii 938 

Z. eretfs Steenstrup sp 941 

Scalpelhm eretis Steenstriip sp., referred to Zengmatolepa$ . 942 

Zeugmatolepas com^SLYed with Follieipes 941 

Scalpellum tuberculatum Darwin, referred to Titanolepas . 943 
TUanolepas subgen. nov. of Calantica, for Scalpellmn 

tub ercula fuM t>arwiu 943 

Calantica, see Titanolepas and Scillcelepas 947 

SciUcelepas compsiTed mth. Tita7iolepas 947 

Through the industry of the late Mr. F. Mockler, I have been 
enabled to examine a large series of Cirripede remains which he 
obtained from the Cenomanian Chalk Mari in the neighbourhood 
of Cambridge. By far the greater number can be referred to two 
species, which add materially to our knowledge of the phylogeny 
of the pedunculate Cirripedes, 

One, ZeAigmaiolepas mockhri, gen. et sp. n., is represented by 
two nearly complete capitula and portions of nine others, as well 
as a large number of isolated valves. It is interesting from the 
fact that, while it agrees with the species of FoUieipes in the 
number of valves of the capitulum, it differs not only in the 
more specialized form of scutum, but also in the size and position 
of the upper latera, which are nearly as large as the scuta, and 
have become elevated to occupy the whole of the space between 
the scuta and terga. This form certainly serves more than any 
other to connect the genus PoUicipes to Smlpeihmij and, together 
with 8. (?) cretm Bteenstrup sp., from the Upper Senonian of 
Denmark, is now included in the new genus Zeugmatolepm. 

' The second species, SGalT>ellum tuhercnlatimii 33a..rwin, is repre- 
sented by a large number of separated valves, incliuimg vseveral 
not pi'eviously known. ' These enable us not only to reconstumt 
the capitulum, but also to show that tlie species must be referred 
to the, Gcdantica Gray. '■■■■B-epresentatives of that' genus 

■are , now' found', living, '’and ■ the, -geologically oldest ..species', of' ',its 
.subgerms' ScUkdepciS'r ■ to „ which, Scalpellum , tuhercidatwn ' comes 
n.earest,"' occurs in the , Miocene ' of '-'Italy. .The^' recent and 
Tertiary' species .have... 'the '.■,'''umbones," 0 'f ,all the , valves apical, so' 
that it is surprising to find ill the Oret^^ representative, 

' * Coniiimnieated byDr. 'W. I. 'GIdman, - '. 

t Eor,expl«Batioa()ftbe.Piates's.eep.a48:., 
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S. Uiherculatwn, a more specialized form, of scutum, the nmbo 
being subceutral On account of its higher evolutiona.ry deve™ 
lopinent, S. inhere placed in anew subgenus of (kdmitica^ 
iiainely Tltafiolepas, and it is here suggested that this form may 
represent an offshoot from the jincestral ScMlcdepas line, and may 
erentiially lun-e given rise to tlie genus Oxynmph. 

Both species are remarkable in having an advanced form of 
seotiim in which the umbo is subcentral, and, together with a 
srmiil uiidescriljed species of wliich only the carina is Iviiown, 
constitute the oldest known examples of this specialized type of 
WMlve. It is quite evident that Zeugmciiohpas mocMeri and 
TiUinolepas Uihercidaia are derived from either the genus 
FoUicipes or from a FoUicipesAike ancestor, and both luwe 
evolved the same type of scutum. These forms seem to show 
that the transition of the imd^o in the scutum from an a]>ical 
to a subcentral position, lias occuiTed independently in nnre][itod 
forms belonging to distinct lines of development, and recent 
work leads me to believe that this is equally true also of tlie 
carina in the more advanced forms of ScalpeUum (senisu lato). 
In T, tnhejxulaia the position of the umbo in the scutum is 
constant ; but in Z, moclieri it changes apparently a-ccoi-ding to 
age, although some individuals seem to be more advanced in this 
respect. It may be, therefoi*e, that in the scutum of Z, inocMeTi 
the subcentral umbo was quite a recent development. 

The two species must have been comparatively common in the 
Chalk sea, for of Zeiigmatolepas mocMeri we liave rema,ins of at 
least 100 ca-pitula, and of Titanolepas tiihe^'ciilatci move than 30, 

Family Pollicipebid.®. 

Zeugmatolepas^, gen. BOV. 

Capituliiin longer than broad, comprising at least 34 valves, 
composed of scuta., terga, upper latera, and carina, and three or 
more wliorls of subtriaiigular lower lateia, with a rostrum, 
subrostrum, and siibcarina ; upper la-teru almost as large as the 
scuta, occupying the whole of the space between the scuta and 
terga, the apices of the upper latera contiguous with those of the 
scuta ; limbo of scuta subcentral, and of the remaining valves 
apical. 

■Genotype. — Zeugmatolepas mocMeri. 

Zeiigmatolepas mockleri, sp.' n. ' (Plate XOIY, figs. 1-14.) 

I)'kignO'Sis.—Ys}7Q& thin and generally smooth. Carina, 
usually with a strong, median, rounded keel, not divided oft* into 
parietes and in.traparietes,' basal mai'gin acutely angular. Scutum 
siibtriangular to trapezoidal in shape," with the umbo varying in. 
'position from just' below the a.pes to about one-third the' length 
of the valve' fi-om the apex ; ■'there is in; most.scuta a deep' trough 

■'♦ '==■ a ■■■'■ '■ ; ■ 
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above the umbo extending almost parallel to the upper occhideiit 
margin ; ,‘rpical portion usually constricted and acute ; basilateral 
a.ngle shortly and obliquely truncated. Tergiini siibriiomboidal^ 
with its upper half curved towards the scuta; basal angle 
sometimes acute, l)ut more often shortly and obliquely truncated. 

M'UerktL — Two ahnost complete capitula and nine portions of 
others. All of these appear to be immature, and there is also a 
large series of isolated valves. 

flolotype . — The neaiTy complete capital mn, I. 15830 (PL XCIT. 
fig. 11).' 

Bistnbutioii. — GambridgeGreensand : Cambridge ; Cenomanian, 
Chalk Marl : near Cambridge, and Burham, Kent ; Cenomanian, 
A . ple7U6-miiYh : Oxted, SuiTe3qand Wantage, Berkshire; [? Ceno- 
manian], Chalk detritus : Charing, Kent. 

MpMswrements . — The two nearly complete capitula (PL XCIY, 
figs. 11, 13) each measure 4 mm. from the apex of the scutum to 
the base of the lowest whorl of latera, and the uiicrushed 
Cfipituluni (PL XCIY. fig. 11) measures 4**2 mm. in breadth. 
Both are immature examples. Among the detached valves the 
largest examples of the upper series measure respectively : — 

Ciirina, I. 15820. Length (valve slightly broken at apex) 
5 ■ 9 nmi . ; bread tb 1 * 7 m m , 

Scutum. I. 15822. Length (from apex to lowest point of basal 
margin) 6*4 mm. : breadth 4*5 mm. 

Tergiuii, I. 15833. Length 7 ‘6 mm.; breadth 3*4 mm. 

Upper iatus, I. 15834. Length 4*5 mm. ; breadth 3*2 mm. 

There are, however, several fragments vrhich show that these 
valves attained vsoniewliat larger dimensions. A comparison of 
these wi til the proportions of the valves, as shown in the nearly 
complete capitulum, seems to show that the capitulum of the 
species reached a length of at least 15 mm. 

Desmnptmi of valves . — Talves thin, smooth, or ornamented 
with excessively fine ridges radiating from their iimbones, 

(ktrina (PL XOJY. figs. 1, 2) narrow, widening gradually 
downw'ards from the apex to the basal margin, either slightly 
bowed inwards, straight, or bowed outwards, not divided off into 
pavietes and intraparietes ; basal margin arcutelj angular; tectum 
slightly to moderately convex transversely ; in some cai-inm tliere 
is a strong, rounded, median, longitudinal keel, nearly as wide as 
tlie portion of the valve on either side, but in some specimens 
it is less strongly marked and in others barely* perceptible. Inner 
surface somewha.t tliickened near the apex and marked with 
oblique growtli-lines ; the extent of the surface thus thickened 
varies, and at the most is one^third of the length of the valve; 
the valve therefore projected freely to a variable extent. 

xScidum (PL XCIY. figs. 3-6) varying in, shape from ' sxib*' ■ 
triangular to trapezoidal, moderately, convex .transversely, ' the. 
surface of the valve sloping more steeply from the' umbo to' the, 
.lateral margin;', umbo 'Situated "just' below .the,' .apex in ''young 
apecimens, ami in mature examples usually. oceiipji,ng,', a,'. po.siti,on:. 
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about oiie-thircl the extent of the valve from the apex ; .above the 
umbo the valve is iisuallj produced abruptly into an acute angle ; 
lateral margin longer than the basal' margin, almost straight in 
its io-wer part and usually sharply bent iiiwa.rds and upwards 
above a line with the umbo; basal margin indistinctly marked off 
into three almost equal parts, the two outer parts being obliquely 
inclined towards the apex ; lower occludent margin sliglith^ 
convex, about the length of the basal margin ; upper occhi dent 
margin about half the length of the lower occludent margin, 
sometimes nearly in line wdth it, bnt more often abruptly bent 
from the iiiiibo towards the lateral margin, and in some cases 
almost ill line with the umbo and nearly at right angles to the 
low^er occludent margin. Almost all the specimens have a strong 
ridge extending from the imdio to a point just above it on the 
lateral margin, and above this ridge the narrow portion of the 
valve is sharply bent downwards and upwards, and forms a, deep 
trough ivliich is bounded by the raised upper occludent margin ; 
three further ridges, not to be seen in some specimens, extend 
from the umbo to the basal margin, one to the basilateral angle, 
a second to one-third of the distance from tlie rostral angle, and 
a third to midway between the two. On the inner surface there 
is a deep pit for the adductor scutoruin ; the inner occludent 
margin is much thickened, and above the umbo a portion of the 
valve is bent downwards at right angles to the outer surface in 
some specimens, and in others it is sharply bent inwards ; wdien 
the occludent margin is almost in line with the umbo, this 
downwardly and inwardly bent portion of the valve almosb 
entirely o^’erhangs the pit for the adductor sc utorum, and forms 
a roof bo the upper part of the inner surface. 

Tergmn (Pl.^ XCIY. %. 7) suhrhomboidal, slightly convex 
transversely, w-ith a feebly marked curved ridge extending from 
the apex to the basal angle at about one-fifth the width of the 
valve from the carinal margin, and from this ridge the valve 
slopes steeply to the carinal margin ; upper half of valve curled 
towards the scuta, and in most valves aw^ay from the opposing 
tergnm; apex acute; basal angle sometimes acute, and sometimes 
slightly and obliquely truncated; carinal margin convex 'wlien 
continuous, but when formed of twn almost equal portions, as is 
usually tlie case, the upper margin is convex and the low^er margin 
almost straight ; scutai or lateral margin straight, almost equal 
in length to the concave occludent margin, which has a slightly 
raised border; the shape of the upper carinal and occludent 
inargins is mfiuenced by the extent to which the upper half of 
the valve is , curved towards the' scuta, a character, which is 
very va,riable.' Along' the occludent margin,: especially in" 'those 
e'xampjes' conspicuously bowed away froni .the. opposing tergiim., ' 
a pcfftioii'of the valve is bent,. down wards and sha,rp]yinwards to 
form an obtusely angular ledge',' on bbe inside of • 'the valve; this 
ledge,, as '\vell as ,tha,t,.' formed, on. 'the 'inner occludent margin .of ' 
the, sen torn, ,'was no doubt 'for .the'-protection- of' the .aninmhs. .body, ' 
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for these ledges Avoiild serve to fill up tlie hiatus made tliroiigli 
the upper portions of tiie scuta and terga being bowed awaj 
from each other. In some of the terga from the Chalk Mari of 
Cambridge and Burham, the adoccliident portion of the valve is 
not bent downwards and inwards to form a ledge on the inner 
surface, but extends outwards to form a second raised ridge 
almost parallel with the raised occludent margin. The terga from 
the B, plma-m?irh have this outer ridge finely denticulated on 
its margin. 

Upper latus (PI. XOIY. fig, 8} siil:>triangiilar, slightly curved 
towards the scuta, almost flat; umbo slightly projecting ; at the 
aciital margin a narrow slip of the valve is bent downwards, and 
during the thickening and growth of the valve a slight ledge has 
been formed wliieli lias a tendency to project be3''ond the umbo ; 
tergal margin slightly convex ; scufcal margin slightly concave, 
and about the same length as the tergal margin : basal margin 
marked off into tliree almost equal lines, and to tlie angles thus 
made two feebly marked ridges extend from the umbo. 

Rost^'imi (PL XCIY. fig, 9) diamond-shape, bowed inwards ; a 
strong rounded keel extends from the apex, widens gradually to 
the basal angle, and the portion of the valve on each side slopes 
steeply towards the lateral margins ; apical poiiloii acute ; basal 
portion rather less acute than the apical portion, with the basal 
angle slightly rounded. The inside of the valve is deeply concave. 

StruGture mid Affinities, — The capitulum of ZeiigmatoUpm 
m-ockhri (see restoration, PI. XCIY, fig, 14) closely resembles 
that of PoUicipes^ especially in the number of valves, but difFei’s 
(1) in the more specialized form of scutum which has a siibcentral 
umbo, (2) in the size and position of the upper latera, which are 
elevated to occup^r the whole of the interval between the scuta 
and terga, and (3) in the capitulum being longer than broad, and 
therefore of a more erect and BcalpeUum-like sha,pe. In this 
form the umbo of the scutum appears generally to he almost 
apical ill young valves, and to become further removed from the 
apex with age, until it reaches aliout one-third of the distance of 
the valve from the apex. Some individuals, however, have the 
umbo furthei’ removed from tlie apex than otliers of the same 
size. All the valves are exceedingly variable, much more so than 
in any fossil pedunculate Cirripede with which I am acquainted ; 
these valuations are noted under the descriptions of the seveinl 
valves. 

Zmgmatolepm mocMeri agrees more closely with S.. (?) cretm.' 
Steenstriip^ sp. from the Upper Senonian of Denmark than with 
■any other specievS, and, indeed, S. (?) cretce may quite well have 
been directly developed from Z, mocMeri. Through the kindness 
of Dr. J. P. J. Ravn I have been able to examine examples of 
the known valves (scuta, terga, and carina) of S. (?) cretm from 

* Steenstrap, J., Kr^yer’s Katnrhist. Tidsstrift, Bd.,i. 1835^, p. 3o9; Bd. ih 
1839, p. 399,' pl.'v. %s, 1-3; Darwin, C. R., Pal. Soc.,3|qu. Fo'SS. Lep'S'dida,, 1851, 
p. 45, pi i. XI a-c- ■' 

■■,'Pboc,'Zool.'Soc.“~ 1913, Xo. liXlIU' - JS,', 
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t^ne colleefcioii of tlie ]\tiner:'tlog.ieal. Museum of the IJiiiA^ersity ot* 
0;:»peiiiia,geii, aiel Dr. Ravii informs me tliat tliis species lias been 
found oiiIt in the Upper Senonian (Zone of SeapkUes cmistrictits). 
Darwin doulitfuliy referred S. (?) cretce to the geiuis Scalpelhinu 
and observer] (1851, p. 45): “ Professor Steenstrup was onginally 
iiicliiied to believe that the capitninm [of S. (?) eretm] was formed 
of only five valves; couki this be proved, the species would very 
naturally rank with a small recent one from the Island of 
Madeira, which, owing to the upward growth of the scuta, and to 
certain peciiliaiities in the animal’s body, I have felt myself com- 
pelled to raise to the rank of a genus, under the name Oxipiaspis.'^ 
An examination of the valves from Oopenimgen University, and 
of some A-alves obtained by ni^vself finrn the matrix of a specirrien 
|,>i‘eserited to the Deologicai Department of the British Museum 
by Copenhagen University, shows, at any rate, that we can no 
longer hold Steenstrup’s view that (^)cretce had only five valves. 
Among the above valves are some small lower lateral plates, 
which, although not so well preserved as those from the English 
Cenoinaniau Chalk, obviously belong to the same general type as 
tiiose of ZeMijmatoh-ptts mocMerL S. (?) cretce, together with the 
species now described, is included, for the reasons previously 
given, in the new genus Zengmatolepas. 

The scutum of Z. eretm differs from that of Z. moclieri in that 
the limbo is further removed from the apex, being situated almost 
mid way on the occludent margin, and in a greater portion of the 
valve near the basi-Iateral angle being sharply upturned almost ut 
right angles to the middle part of the basal margin. The lateral 
(oi* tergal) portion of the valve is not steeply inclined from tlie 
imibo, and there is no deep trough, as in Z, mocJcleri^ running 
liarallel ’with the upper occludent margin. These jind other differ- 
ences result, no doubt, from the difference in position of the unibo, 
and the consequent greater development of the tergal or latei*al 
portion of the valve. The carina in Z, eretm is relatively wider 
than ill Z. rtiocl'leri. the central ridge is much more obscure, and 
in the tergmii there is a much wider groove near the occludent 
margin. The whole of the valves in Z, cretce ave appreciably 
thinner. These differences, how'-ever, while deserving of vS]:)ecific 
distiiietioii, appear to result from the further development of 
Viilves like those of Z, moeJehri^ suxA consequently I consider' these 
t'wo species to be closely and probably directly related. 

Genus Calaxtiga. 

1825. Cktkmtim Gray, 'h Annals of Philosophy’ (n. s.). vol. x. 
vp. 101. 

‘1907. (kdmitim Gra.j: Pilsbiy, Bulk U.S. Uat. Mus*. no. 60, 
C ■" ' ■■ ■ ■' 

1908. ' 0dmitica Gray : Pilsbry, Piw. Acad. Nat. Bci. Philadelphia,' 

' ■ .Capitiilum '.'with ' two 'Whorls , of valves, 'the upper' eoinprising 
|mi'ied ^scu ta .'3 ■terg'a',,^ a carina, tlie terga^ occupying' the' . who! '' 
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of tlie spa.ee between the scaita. and carina ; lower wliorl com- 
prising* three pairs of latera, a rostrum, and a -siibcarina, Uinljo 
of aii rj'ilves apical. 

The Oriental group, called by Pilsbry (1908) Cudmiiica s. sti*., 
lias the valves of the lower whorl low and wirle, small, not 
eoiicealiiig the bases of the valves of tlie upper whorl. 

Titaxolepas subgeii, nov. 

Yalves of lower wdiorl large, high, but not incurved, and ovei*~ 
lapping the Imses of the vah*es of the upper whorl. XJiijijfj Qf 
seiitiiiii subcentral and of the remaining valves apical. 

Genotype, — Titan olepas tuber c iilata , 

C/ALAXTiCA (Titaxolepas) TUBERCiTLATA Darwiii sp. (PL XGY. 
figs, 1-10.) 

1851. ScalpeMurn iuhercalatum, C. B, Darwin, Pal. Soc. Moiiogr. 

Foss. Lepadiday p. 43, pi. i. fig. 10. 

1854. Scalpellum tiiJjercidatimi C. B, Darwin, E:ay Soc. Moiiogr. 
Sob-class Cirripedia, Balaiiida% Synopsis et Index Syste- 
matic us, p. 634. 

1854, Scalpellum iiihereulaUini 0. B. Darwin : J. Morris, Cat. 
Brit. Foss. 2nd ed. p, 97. 

1865. Sc>alpeUiim tuber cidaUmi 0. B, Darwin : J, W , Salter & 
H, \Yoodward, Cat, & Chart Foss. Crustacea, p. 27, pL i, 
fig. 17. 

1877. Scalpellwm tid)pjxidc^^^^^ 0. B, Darwin: H. Y^oodward, 
Brit. Mils. Cat. Brit. Foss, Crustacea, p. 143. 

1886. Sccd’pellum tiibercidatum. 0. B. Darwin : J. Kafka, Site.- 

Ber. k. bolim, Gesell. Yhss. Pra.g (1885), p, 565, pL i, 

fig. 7. 

1887. Sealpelhm. tiibermlatma C, B, Darwin : A. J. Fritgch & 

J. Kafka, Crust. Bohmiseheii Kreidef, p. 6, fig. 9. 

1888. Scalpellum iiiherculatmn C. B. Darwin : A, Peron, Bulk 

Soc. Sci, Yonne, vol. xli, (1887) p, 269. 

Diagnosis, — Yalves with fine ribs radiating from their apices 
and standing out as blunt spines at each zone of gi*ow^th, Cai'ina 
strongly convex transversely, . with the parietes na.rrow^ and 
striated. Scutiiiii with the umbo situated about one-third tlie 
extent of the valve from the apex, and with two ridges extending 
from the umbo, one to the basi-lateral angle, and the other to near 
the rostral angle. Tergum elongately diamond-shape, with a very • 
acute basal angle. Yalves of lower whorl with the inner, apical 
half flat and strongly marked with growth dines. 

liemarking on this species, Daxavin said (1851, p. 43) : '^Through 
the kindness of Mr. Harris, I have examined several valves, wliich 
I believe do belong to tbe’sames-pecies the specimens were fomid 
in the chalk detritus, [of Charing, Kent], and,, therefore, may .have 
come from the Upper or Lovrer Chalk or, Ciialk-mari but' more ’ 
imobably froiii the Upper Chalk,’* 

'■ ^ rtearos ==? Wliite eanh,' Chalky', 


m* 
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T. iuberctdata lias since been recorded by J. ICafka (1886^ 
p. 565) from the Cenonifmian of Kamajkj Bohemia, and by 
A. Peroii (1888, p. 269) from the Turoriian of Yoniie, France. 
Kafka mentions a single tergnmoiily, and if his figure is accurate, 
it difi’ers in certain characters from the original tergiini from 
Charing. Peroii recorded a small and a very large carina, but 
gave rieitlier measurements nor figures ; he drew attention to the 
fact that Darwin had supposed the species to come probably from 
tlie Upper Chalk, and said that so far as he knew it came from 
the Tiiroiiiain 

T. tuhercidaia occurs fairly commonly in the Cenomanian Chalk 
hlarl near Ciinliridge, and we have over 150 valves, including 
22 \ alves of the lower whorl. From the Tiironian Terehratidma- 
zorie at Wliyteleafe, Surrey, we have a single sentiiin, and from 
the Ceiiomaiiia.il Chalk Marl of Burhain, Kent, a single rostrum. 

Type, — Tiie collection of the late Mr. Wra. Harris from the 
Chalk detritus of Charing, Kent, was acquired from his daughter 
in 1881, by the British Museum (Katiiral History). Several 
valves of T. tuhercidaia are represented in the collection, three 
of which — a carina (I, 14657), scutum (I. 14659), and tergum 
(I. 14658) — are mounted together on paper, and with tliern is a 
label bearing the name “ 8, tuhercidatum ” in Darwin^s hand- 
writing. These are probably the original specimens figured by 
Darwin, but there is no means of proving this since Darwin gave 
no measurements of the figured valves of this speeieKS. A further 
label (not in Darwin’s handwriting) bearing tlie words very 
valuable was ■with the specimens, hut whether this was meant 
to indicate that they are Darwin’s- original specimens must be 
left to individuai opinion. I consider them to be the types, and 
since Darwin regarded the carina as the typical valve in Sccdpelkmiy 
that valve is here taken as the holotype. 

Meamiremenis , — The valves of this species are exceedingly 
small, arid to Judge from these, the largest capitulum could not 
have measured much more than 5 or 6 mm. in length. Of the 
upper series of valves the largest examples measure respec- 
tively : — 

Carina, I. 15850. Length 4T mm.; breadth U2 mm. 

Bent urn, I. 15843. Length (from .apex to middle of basal 
margin) 2'5 mm. ; breadth 2*6 mm. 

Tergum, I. 15851. Length 4*3 mm.; breadth 2*6 mm. 

Bistribution. ['? Cenomanian] Chalk detritus : ' Charing, Kent; 
Cenomanian, Chalk Marl ; near Cambridge, and Burham, Kent ; 
Cenomanian,Korytzaner Schichten: Kamajk, Bohemia; Turonian, 
Terehrcittdma-zone : . Whyteleafe, Surrey ; Molasier plcmus-zone : 
Ariiieau and Saint- JuHen-du-Sault-'(Yoniie),- France., 

IMseripiwn a/ — Yalves' plainly ribbed longitudinally ; 

the ribs are narrow, but become more prominent on'the- edge of 
each aone.-of giwtli, where the . ribs are thicker and ' usually .stand 
.o-iit as 'short blunt spines. ■■■ ■■■. 

Carina XCY. . fig. .1) veiy.' narrow.:: either' sliglitly, bowed- 
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inwards, straight, or bowed outwards ; tectum, strongly convex 
transversely, not carinate ; basal margin almost I'oiiiided to 
bluntly angular ; in young specimens, as shown by the periods 
of growth, the basal margin was almost straight; parietes slightly 
bent inwards, narrow, much less than half the width of the 
tectum, and marked with almost parallel growtli-lines ; inner 
surface of valve deeply concave for the lowmr two-thirds, the 
upper third of the %’alve being solid and marked with lines 
of growth, indicating that the valve projected freely to that 
extent. 

Scutum (PL XGY. fig. 2) trapezoidal, umbo situated on the 
occliKient rnargiri about one- third the extent of the valve from 
the apex; almost flat to strongly convex ; four-sided, the lateral 
or tergal margin slightly longer than the basal margin, with 
which it makes an angle of about 70"; the basal margin much 
longer than the lower part of the occluclent margin, with which 
it makes almost a right angle, the upper and lower portions of 
the occludeiit margin making an angle of about 135^ ; the upper 
occludent margin, said Darwin, homologically corresponds with 
the tergal margin of the other cretaceous species and with the 
upper, nearly straight, portion of the occludent margin in tlie 
tertiary S, magnum and the recent /S'. vidgareJ' The edge of the 
upper occludent margin is upturned and thickened, forming a 
prominent ridge, with its apex projecting beyond the lateral 
iiiai'gin ; a second prominent ridge extends from the umbo to the 
basidateral angle; a third ridge, barely perceptible in some 
specimens, extends from the umbo to the basal margin, near 
to the rostral angle. On the inner surface there is a deep 
hollow for the adductor muscle ; along the upper occludent margin 
the inner surface is slightly raised, which cori'esponds to the 
outer thickened ridge, the space between the two ridges being 
concave ; the inner lidge extends to the umbo, whence it Imcornes 
more pronounced and turns inwards, forming a prominent ridge 
above the liollo’w for the adductor muscle. 

Tergiun XCT. fig. 3) elongately diamond-shape, slightly 
angular transvei'sely ; the occludent margin is thickened owing 
to the presence of a ridge on the outer and inner edge, corres- 
ponding with those on the upper occludent margin of the scutum ; 
close and parallel to the occludent margin is a ridge which 
becomes prominent near the scutal margin and extends beyond 
it ; a very prominent straight ridge extends from the apex, and 
thickens towards the very acute basal angle ; seutal and low^er 
carinal margins almost equal in length, and longer than the 
occliident and upper carinal margins, which latter are also of 
almost equal length and together make a right angle. 

Valves of the lower whorl (PL XOT. figs. 4-8). ■ These are 
ornamented externally like the scutum, tergum, and carina. 
The apical half of their inner sui'face; is almost fiat 'and mai'ked 
with lines of .growth, showing ''that these valves .'must have 'pro- 
jected freely and overlapped the bases of „ the. valves of, '■ the: upper 
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wiiori ; the low'er Iiaif is coiisitlerably eoncii.ve. Uiiil)o of valves 
apical. The valves are inneli less modified than is tlie case with 
the I'alves c.*omposing tlie lower whorl in the moi-e typical forms 
of Sccdpdlum^ and consequently their position in the capitiilum 
is not so i/eadily deteniiinahle. Beventeen of the valves ai*e 
syniinetrical, and five asyinmetrical. Of the symmetrical valves, 
liiiie have ‘aji extremely concave basal ma,rgin with produced 
lateral angles (PL XCY. fig. 4) and probably represent rostra ; 
ii\*e others have a mncli less concave basal iiiargin (PL XCY. 
fig. 8) and may represent sub-carina?. The valves just mentioned 
are thouglit to be i*ostra and snb-carime, owing to the pronounced 
concavity of tlie inner part of the valve near the base. The 
three remaining symmetrical valves probably represent median 
lateral valves (PL XCY. hg. 6). They differ from the supposed 
rostra ami sub-cariruB in the smaller concavity of the inner basal 
pai't of tlie valve, and in the growth periods being formed of 
two dowmvard curves w'hicli meet on the median line, gradually 
becoming more obtuse towards the basal margin. Of the asym- 
metrical valves, two are snbtriangular in shape with a recurved 
acute apex, and probably I'epresent carinal latera (PL XOY. 
iig. 7); the three others, wdiich may he rostral iatera (PL XOY. 
fig. 5), are about twice as wide as long, and are divided un- 
equally by a fold extending from the apex to a position on the 
liasal margin about two-tbirds the distazice from the rostral 
angle, the basal margin on each side being concave. 

Stnictiire €tnd Affinities . — While Darwin liad little doubt that 
tlie scutum and tergum figured by him belonged to the same 
species, lie did not feel so certain with regard to the carina., and 
be pointed out that this valve had a close general resemblance to 
the same valve in PoUieipes rigidus J. de C. Sowerby. A specimen 
of T. tuberculata in the British Museum (Natural Histoiy), 
i*egistered I. 14656, formerl}^ in the Harris Collection, affords 
valuable evidence on this point, for it consists of the caiina and 
the paired terga in position (PL XCV. fig, 9), and pi*oves that 
tiie Carina really does belong to tlie same species, Darwin 
stated also that the apex of the cariiia did not project freely in 
this species, but an examination of the cariiue from Charing, 
including the type, and of the numerous carinse from the Chalk 
IVIaii of Oainbridge, shows that the upper part of the inside of 
the valve is much thickened to one-third of its length from tlie 
apex (PL XOY. fig. 1 c), and this- portion is marked witli 
growth-lines, showing, that it must have projected freely to that 
extent. Proof of this is aftbrded by the specimen I. 14656 from 
'Charing (PL' XCY. fig. 9), in which the carina and, terga are 
ill positio,!'!, for the carina there projects freely, 

,' The carina, 'scutum, and tergum .only of 2\ iidercidatm wem 
known to Dainvin, Imt the' specimens from Cambridge include 
several other, .valves which enable ns ' to add ■ much to our. 'know- 
ledge of the ca-pitukim, ' The .ornamentation of these valves is so 
characteristic ..tliat' 'no dot.ibt .■■can "be .-entertained as, to their 
.belonging, to tliis species., ■Although the're ''are as many 'as .twenty- 
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tvvo valves other than scuta, terga., and ca.rina?, to judge by 
tlieir structure, none appeai‘ to have formed upper Ja.tera, or at 
all events to fit between the scuta and terga, as do the 'up|.ter 
latera in most forms of Smlfiellum. Moreover, the form of tlie 
scuta and terga and the structure of their inner surface sliows 
that the tergal margin of the scutum and the scutal margin of 
the tergiim were in close proximity to each other. ^ In tins com 
iieetion Darwin said (1851, p. 44)‘: “I have no doubt that the 
ridge along the upper occludent margin of the scuta, and 
tint on the occludent margin of the tei-ga, together witli 
their projecting points, are related to each othei*, owing to 
tlie close contact of these valves.’’ It follows, therefore, that if 
no upper latera were present, the upper whorl of valves in 
1\ tuiereiilata comprised only five valves, namely, a carina,, a pair 
of terga, and a pair of scuta. The valves of the lower whorl, as 
mentioned in their description, must lm,ve overlapped the bases 
of the valves of the upper whorl, and if we are correct in desig- 
nating these valves as rostrum, rostral latiis, median latus, 
carinal latus, and sub-carina, the lower whorl wa)uld consist of 
at least eight valves, making thirteen valves for the whole 
capituliini (see restoration, PI. XCV. fig. 10). 

Ill the riuiJiber and arrangement of the valves of the capituluin 
TUmiohpas tiihercidata approaches the forms of Scalpellwm 
grouped by H. A. Pilsbry t under the genus Cfdantica Gray, and 
(monies nearest to those included by him in the section ScUIcb- 
lepas Seguenza, of which the type is S, earinata Phillipi sp., 
froiii the. Pliocene of Messina, Sicily. The capitiila of the species 
grouped under Calmitica closely resemble that of FolUcipes, but 
differ in that there is only a single basal wdiorl of valves, com- 
prising three pairs of latera, a rostrum, and a sub-carina. The 
species included by Pilsbry under the section Scilkelepas ax‘e 
chieiiy eliaracterized by the absence of an upper lateral plate in 
the upper whorl, which consequently consists only of five valves, 
and by tlie bases of the valves of the upper whorl being over- 
lapped by those of the lower whorl ; the umbo in all the valves 
is apical. While T. tuhereidata agrees wdth these species in 
having five valves only in the upper wdiorl, and in the valves of 
the low^er w^horl overlapping those of the upper whorl, it differs 
from all the species included under the genus Cblcmiica and the 
section SeilkElepas by the umbo of the scutum being in a sub- 
central position. 

We have in T. tuber culata, therefoi'e, «a,. species agreeing ■ in 
ail essential charaetei'S wdth the forms of Cakmtica {Hcillcdepas)^ 
■except that it has a more specialized form of scntiim. ■ 'The 

* Two liirtlieT valves have since been noticed among the Cirripede materiab from 
tlie Chalky detritus of Charing, Kent, in the llritish Museum (Natural Histoiy). 
These are identical with the valves from’ Cambridge,' which 1 consider to be rostra'!,' 
and are registered 1. 146'63, 1. 14664, A further rostrum has 'been found in the 
Chalk Mari of 'Burliam, Kent. 

't H. A. 'Pilsbry, “On the Classification of ’Scapelliform' Barnacles,” Proc,;A cad. 
Kat. 'Sci. Philadelphia, ISKIS, 'pp. 106-107 j The Barnacles (Girripe'dia) contained 
in the Collections of ■the"'U.S. National- 'Museum,” Bull. IJ.S. Nat-. M'us. No'.' 60,- 
ioo7,pp.8-9. - ■; . 
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fossil species that can be definitely refeiTed to fjalaniicci iScillm" 
Upas) are found Tertia.rY i*ocks, viz. Scilkdepas paronm 
from the, Miocene of the neighbourhood of Tiiiiii, Italy, and 
B, mrinutu and S. ornata froin the Pliocene of Messina, Sicily, 
SO' that it is an important arlvance to show that a representative 
of the genus existed so far back in time as the Oeiiomanian, It 
is certainly remarkable to find that T. tulerctdata had a more 
highly speeifiilzed scutum than the Tertiary and recent species, 
find to mark this advance in the evolution of the group, I place 
it in a. new sub-genus, Tltanrdepas. This course is the more 
desirable since T. tuhei^cidata may represent a side line of develop- 
liieiit from the ancestral BciUoilepas line, wdiich, by the sup- 
pression of the lower whorl of valves, and by the umbo of tlie 
cariiui becoming sub-central, may eventually have given rise to 
the genus (Mipicispis. 

For help in connection wuth this paper, I wish to express mv 
indebtedness to Dr. F. A. Bather, Dr. W. T. Caiman, Mr. O. lh 
Chatwdii, arid Dr. H. A. Pilsbrjn - 

EXPLANATION OF THE PLATES. 

All the specimens here figured are in the collection of the Geological 
Department of the British Museum. 

Plate XCI\L 

Withers, gen. et sp. li. 

Figi 1. Carina. CenomaniaD, Chalk Marl: near Cambridge. I. 15820. «f, outer 
.view r 5,. side "i* lew; c, inner vie\v* 

2. Carina, 1. 16821. cf, outer view ; 5, side view ; c, inner view. 

3, 4, 5, 6. Scuta (various forms), 1. 15822-'!. 15826. 

7. Tergum,' I, 15826, ' outer viaVv ; 5, inner 

8. Upper latus., 1. 15827, ,f view* 

9. kostnim, I. 15828. , ■ J 

10. Several valves in position, incltiding the cetina, L 15829. 

11. Holotvpei Nearly complete capitulum showing the left side, li 15830. 

12. Several valves 'in position,- 1, 15831. / ' 

13. Nearly complete capitnlum showing the right side, I. lS832, 

14. Restoration of capitulttm based on the above matetial froin the Chalk Marl 

of Cambridge, o*, carina ; scutum ; L, tergtun ; a./., upper latus; 
n, rostrum ; LL, lower hitera; IfiC., sub-carina. 

Figs.' Ij- 3, 4 S-m, X 10 diameters ;; -figs. 3, 5--8, 14,. X 5 diameters. 

Flate'-XCV. : 

Galuniim {TUamtepm) titherdulata 'l>^vwm Bp. 

fig, 1- 'Carina, Ceno-manian, Chalk Marl; 'near Cambridge. 1. lo842. outer, 
view ; 6, 'side view; 'c, inner viewy.rf, transverse section near ape^fe. ' 

' 2. „ Scutum, I,. 15843 (figure reversed). '"d',' 

' ',3,, T.erguin,, ,1. 15844. , 

4, kostrmUj'L 1S845,' 

5. Rostral hxtus, 1. 15846. of, outer view ; 5, inlier view. 

, "6. MedMii,latus, I.-,15847.' 

7. .Garina!,. ktus, '!.' 15848 (figure reversed)*, , 

8. Subcarina, 1. 15849. j 

9. Carina and nair of, terga in position, [f Cenomanian] Chalk detritus : 

Charing, hCent. ^I. 14666. ^ " 

10. Bestoratipn of eapitulum, based on disconnected valves from the Chalk Marl 

of Cambridge, carina ; a., scntum ; y., tergnm ; r., rostrum ; r.L, rostral 
inlusi median latus; eJ*i ourina! ktus; ^.c., sub*carma* ' 

figpieslMO kTOfi'mInetet®. 
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55. Batrachiderpeton Uneatum Hancock & Attliey, a' Coal- 
Measure Stegocepljalian. By D. M. S. Watsok, M,Sc,, 
Lecturer on Vertebrate Palfeoiitologv in Uiiiversitv 
College^ London 

[Eeceived May 20, 1913 : Bead October 28, 1913.] 

(Plates XGVI. & XCVII.,t and Text-figures 162-167.) 
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Amongst the wonderful series of vertebrate fossils in the 
Hancock Museum, Xewcastle-on-Tyne, derived from the Low 
Main Seam of Xewshaui Colliery, a small stegocephalian 
derpeton is represented by excellent material, which is described 
as completely as possible in this paper. 

Skull. — MaterlaL 

I. A nearly complete skull with the ornament and palate well 
preserved. The type specimen, { A tthey collection.) 

II. A complete skull showing with great clearness all the 
sutures on the top of the head. (Atthey collection.) 

HI. A much disarticulated skull of importance in ascertaining 
the structure of the palate. (Atthey collection.) 

IV. Half of a badly- preserved skull, showing well the maxillary 
and palatine teeth. (Dinning collection.) 

/Shape of the Sk idL 

All the specimens are crushed fiat, so that the shape of the 
skull has to be settled by indirect means. It is triangular in 
plan, the postero-lateral corners being much produced into long 
cornua.” Speeimen II. shows that there were almost vertical 
cheeks, as on the right side this part was turned under and 
crushed on to the lower surface of the roof of the skull, whilst 
the left side is pressed outwards. This crushing has only very 
slightly distorted the palate, and the distance between the two 
quadra tes is almost identical with that between the spot vrhere 
the cheek is tumed under on the right side and the corresponding 
l>oint on; tii6' left side. 

There is a pineal foramen of medium size almost exactly half- 
way between the point of the nose and the back of the head in 
the middle line. The orbits are laterally placed and He entirely 
in front of the middle of the skulk The small anterior nares are 
also laterally placed. . ■ 

The structure of the cranial jwf will be best understood from 

t For explanation of the Plates see p. 962. 
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text-figs. 162 & 164. All tli,e sutures .drawn with solid lines in 
these figures ca,ii he clearly seen in specimen II. 

The intei'estiiig features are the great development of tlie 


Text- fig. 162, 



.'Satmchiierpeton Uneattm* Dorsal aspect of the restored, shiill and ckvicnlar 
apparatus. Xll. Shull mainly founded on specinien IL, from wliicli all tlie 
sutures are taheH j and the pectoral girdle restored from the hones of specimen III., 
which k a smaller individual, enlarged to. correspond in size with the skull'. 

Eeference letters Cn., Clavicle j .Cm., , Cleithrum ,j .Fe., ■ Frontal; I.Gn., , Inter- 
'. clavicle'';' 'Lag., Lachrymal; , Mx., Haxilla ; ■ P.MX'..,"Fremaxina; KO.,: Ikst- 
.orhitaI;'"P.PiB.,;Postparietah. PAK.,:'Paj-ietal;' PO'.Fb.., Ppstfrontal ; Pe.F'E., 
Pre.frontal ; .Sq,, Squamosal ; .Tab., Tabulate. 
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Tlie palate is of great interest ; in the restoration the general, 
features are drawn from specimens I., II., and IV., and the sutures 
are introduced from specimen III., where the pterygoids, palatines, 
and pre vomers are disarticulated. 

Basis cranii — The basis cranii is much crushed in all tlie 
specimens and "was apparently very thin and delicate. 

The two large exoccipital condyles are clearly shown in I. 
and II. Tiiey are rounded from front to back and to a less 
extent from side to side. The bone between them is extremely 
thin, but no doubt is partly composed of basioccipitah Tlie basi- 
sphenoid in I. is slightly better preserved ; it bears two very small 
basipterygoid processes only very obscurely indicated. In front 
of this region it is produced into a narrow rostrum undoubtedly 
parasphenoid. 

Extending outwards and backwards from the sides of the basis 
cranii are two long, very delicate pi^ocesses whicli a, re sliown, 
much crushed and broken, in specimens I., IL, and III. In 
specimen I. on the right side, a small foramen is ratlier obscurely 
indicated on the process about a third of its length from the 
middle line, this opening can only be the fenestra ovale. The 
process is probably mainly opisthotic, with the prootic forming 
some of its front border. Immediately above the exoccipital 
condyle in the same skull is a foramen for cranial nerves ix. 
and X. 

The outer end of the opisthotic articulates as usual with a facet 
on the under surface of the tabulare. 

The quadrates are well shown in specimens I. and II. Tliey 
are small hones with a well-developed trochlear condyle, the outer 
border is articulated with the quadrato- jugal, there being 
probably no foramen between the two bones. 

The upper end of the quadmte is supported by a clownwuirdly 
directed flange from the squamosal, well seen in specimens I, 
and III. The inner border of the quadrate is continued by 
a short thin pterygoid process (specimen I.), 

The pterygoid is a large bone whicli articulates by a small facet 
with the basipterygoid process of the basisphenoid (specimen I.). 
Behind this it is continued as a deep but thin plate, the posterior 
ramus, which articulates distally with the quadrate and whose 
upper border has a suture with a continuation of the descending 
flange of the squamosal mentioned above. The anterior part of 
the bone forms a broad flat plate covered wuth a sliagreen of small 
sharp teeth. The anterior border of the plate is in contact with 
the prevomer and the lateral border with the palatine. 

The palatine bears a single row of nine medium-sized swollen 
teeth, and its outer border articulates with the jugal and maxilla, 
■There is apparently no transpalatine. ■, 

The.prevomer is a small bone wnth a median symphysis with, 
its fellow ; it forms a good deal of the inner border of the posterior 
: nares and beai's two' teeth ■ placed .transversely.; its exact relations 
'l»'.t.he'paktme. are not certain.'', ' . 
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The premaxilla appears to bear three teeth, but the suture 
separating it from the maxilla with six teeth is not quite certaiiu 

Text-fig. 164. 



Batrachiderpeton Uneatum. Left latex'al aspect of tbe restored skull and clavicular 
apparatus. Skull from specimexj II., clavicle, etc,, from specimen III. XL 

Keference letters as in former figures with : — Ju., Jugal ; Qu.Ju., Quaclrato-jugal. 


Lower JA^Y. — Materiah 

Specimen III. The perfect left ramus and disarticulated parts 
of the right ramus of tlie same individual. Although the 
posterioi’ part of the right ramus, composed of the angular, 
vSiirangiilar, and prearticular, is not well preserved, tliis specimen 
is of great importance because it gives the most satisfactory 
evidence of the front of the mandible, the dentary and splenial 
being slightly separated and completely free from matrix on 
the outer and largely so on the inner side. 

Specimen V. A perfect right ramus showing well the suture 
between the prearticular and the angular. (Atthey collection.) 

Specimen YI. A perfect right ramus. (Barkas collection.) 

Specimen YII. An isolated dentary. (Atthey collection.) 

The various specimens are crushed in difierent directions and 
suggest that the jaw had a consiclerahle cavity and was perhaps 
nearly circular in cross section. 

Tliere is a distinct though short postarticular process. 

The articular is well ossified though small ; it bears an articular 
facet adapted to the trochlea quadrati. 

The suture between the surangular and angular is not clearly 
shown in any specimen. The angular is a very large bone 
extending nearly up to the symphysis; it forms the lower part 
of the jaw, and its inner border articulates by a suture (spe- 
cimen T.) wuth the prearticular, from wdiich it is separated by 
a small oval internal mandibular vaciiity. 

The prearticular is a large bone coveidng the inner side of the 
articular and extending well forward. 

The dentary is a fairly large bone overlapping the surangular 
and angular behind ; it bears eleven or twelve swollen teeth and 
lias a symphysis, with its' fellow,; .its lower border ha,sa suture 
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witli tlie splenial. The splenial has a symphysis witli its fellou^ 
and is entirely a bone of the outer side of the jaAV, as is 
conclusively shown in specimen III. 

Text-fig. 165. 



Bciti’acJiiderpeton thieatiim. Right ramus of the lower jaw, outer aspect. X 2. 
Outline and sutures from specimen III. 

Keference letters: — Ang., Angular; Den., Dentary; Sp., Splenial; Sur.xVng., 

Suvangular, 


The coiiiplete jaws show extremely well a great patch of small 
conical teetli lying inside those of the dentary. Specimen III. 
sliows conclusively that these do not belong to the dentary, tlie 
splenial, the angular, or the prearticular, so that it is quite 
certain that there is another element, w-hieh can only be tlie 
coronoid. 


Text-fig. 166. 





Baimehklerpeton Umatimi, Left ramus of the lower jaw, inner aspect, X 2. 
Drawn from specimens III., V., & VI, 

Reference letters as on text-hg. 165 with ;~Cb., Coronoid ; Pe.Aet., Prearticular. 


Between the coronoid, prearticular, «and angular there is a small 
vficuity. 

Fecto7'al girdle- 

Specimen III, retains both clavicles and a cleithrum. 

ATiie clavicle is composed- of a fiat ventral pfiate with an orna- 
meiit of strong radiating ridges, from the uppexvsurface of which 
within: the lateral- .border an almost, cylindricab process rises 
abruptly, this -slopes slightly backwards' and outwards, and gives 
,'athichinent to.,the -cleithrum.' The. dorsal surface' of the' ventral 
'plate-, of „the clavicle shows clearly the impression of the part' of 
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tlie i lit ercla ride which overlaid it, and enables tlie width of the 
latter bone to be accurately determined. 


Text-fig. 167. 



Cemterpeton veticiilatim H, & A. Restored dorsal surface of skull and 
clavicular arch. X 4. 

The cleithrum is a T-shaped bone, flat, and ornamented by 
fine grooves, the upright of the T is affixed to the vertical process 
of the clavicle. 

Discussion of the Skull, 

One of the most interesting features of the skull is the reduc- 
tion of the niunber of bones in the temporal region. The 
lirimitive aniphibian has in the temporal region thi*ee bones, tlie 
squamosal, supratemporal, and intertemporal, all of which occur 
in the primitive reptile Sepnouria', It is important to discover 
which of these bones is really pi*esent in Bcdrackiderjjeton, 

111 tlie primitive amphibians Loxonmna'^ and Fteroplam all 
three bones are present in. a ' typical manner and also the 
squamosal; that is, the outer bone, which articulates wdth 
the quadrato-jugal, is well characterized and difierentiated from 
the other two by the fact that its posterior border is bent down 
in front of the otic notch and articulates with the upper edge of 
the quadrate ramus of the pterygoid, it also passes down behind 
the quadrate itself, overlapping a good deal of its posterior' 
surface.' Neither the intertemporal nor supratemporal lias any 
connection ivhatever with the pterygoid or quadrate. 

The, cond'itions in these ’ primitive amphibia are those'': which 
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always occur in the large Htegoceplialia, modified of course by 
changes in the shape of the skull. I have seen them in 

Zmmmnaj’ PUroplax. BaM'achosuchiis^ Cydotosaurus^ Flagio- 
sternum.^ Trematosaimis, Mieropholis, Ccqntosaiirus, A phaueramma. 
Bo til r icepSn -4 rchegosaur u s. 

Ill Batrachiderpeton the squamosal is united to the pterygoid, 
and covers the back of the quadrate, not by the turning down 
of its hinder edge but by a special descending flange, a difference 
depending enticely on the development of the “horn’’ which has 
carried the otic notch, ivhieh, in all amphibia and reptiles wdiere 
it is present, lies betiveen the tabulare and the squamosal, far 
out and backwards. The great sheet of squamosal -which lies 
behind tlie quadrate is in fact a new development, the original 
posterior border being now represented by the flange. 

There is hence no doubt that the single temporal bone re- 
maining in Batrachiderpeton is the outer of the original three. 
That this is really the homologue of the maininalian squamosal, 

I hope to be able to show in a subsequent papei*. Tlie other 
bones of the top of the .skull do not call for special notice. 

The palate of Batrachiderpeton is of very great interest. I 
pointed out recently that the type of palate found in ^Boxomma^'^ 
with a large single basi occipital condyle, basipterygoid processes 
on the basisphenoid, and large pterygoids, which leave only a very 
small interpterygoid vacuity divided by a narrow parasphenoid, is 
the primitive type of amphibian palate, because it agrees very 
closely with that of the Orossopterygian fish, and because no 
palate with large parasphenoid and interpterygoid vacuities is 
known to occur in the Coal-Measures or Low^er Carboniferous. 
From kiiowui types it is possible to pick a morphological although 
non-phylogenetic series showing exactly lio^v the change from the 
primitive palate to the typical palate of Gapntosamms has taken 
place. Erpops, wiiich, as shown by v. Huene’s recent extremely 
interesting paper, has a quite large basioccipital and basipterygoid 
processes of the basisphenoid, and in which the paxnsphenoid and 
interpterygoid vacuities are only of moderate size, is exactly 
intermediate bet\veen the primitive type and that found in the 
Triassic forms, wdiere the basioccipital and basisphenoid ai-e very 
much reduced jiiid the pterygoids are supported by sutural 
union with the edges of the parasphenoid. The palate of Batra- 
cMderpeton agrees with the imimitive type, in liaving lai-ge 
pterygoids meeting in the middle line and articulating with 
basipterygoid processes of the basisphenoid. It differs, however, 
in that it has already completely replaced the basioccipital con- 
dyle by a pair of exoceipital condyles, just as have the later 
large Stegocephaha. 

BiscmBwn of the Lotoer Jaw. 

, . Except that it is' not known whether an epicoronoidwa.s present 
■ or. not,, the ' low’-er Jaw of BairmMderpeton is extremely,' like, that 
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of ^^Loxomma'^ in its stmetiire, particularly in the fact that the 
spleiiiai is entirely a bone of the outei* side of the jaw, \a1ucJi 
is proved in the most conclusive manner by specimen III, 

In later Stegocephalia the splenial (as shown, foi‘ example, 
in liJr 7/ops, A^iasckisma, Botlirke/is, and Lahyrinthodon^^ lepto- 
g'natkus), although it still has a good exposure on the outer 
surface^ has also a large flange running up on the inner side of 
tlie jaw to the coronoid 

In Reptilia the internal part of the splenial is always larger 
than the external, and in later reptiles this latter part disappears 
altogether. 

It thus seems certain that the trend of evolution of the splenial 
has l^eeii directed to gradual growth of an internal flange at tlie 
expense of the external part of the bone which alone occurs in 
the prim iti\e amphibia. 

In correlation with this development is a reduction of the 
coronoicl and a complete loss of the epicoroiioid. 

As the angular is to all appearance a serial homologiie of the 
splenial, it is probable that it may have tended in early Ampliibia 
to pursue a similar course of change, in which case we may 
suppose that in primitive forms the sutui'e between the angular 
and tlie prearticula.r probably ran along the lower bordei* of the 
jaw just as does the suture (when there is one) between the 
coronoid and the splenial. 

This type of jaw, which we have arrived at hypothetically, is 
actually realized in Crossopterygian Megalichthys being the 

best type. 

The structure of the jaw in Palaeozoic Orossopterygians was first 
accui’ately made out by Traquair in Bhizodus and ifhkodopjsis. 

1 give here an account of the jaw of Mecydichihys and have also 
examined those of Holoptyokhis and Osteolepis, which agree in 
general structure. 

In Megalichthys the dentary is a large bone narro'wing from 
front to hack, where it ends in a point. It bears thi'oughout its 
border a single row of small pointed teeth, within -which at the 
anterior end are one or two large ^‘laniary^' teeth. Its lower 
border overlaps thiee bones, the splenial, angular, and sur- 
angular. 

The splenial has an articulation with its fellow’^ ; it lies entirely 
on the outer side of the ja-w and its lo-^^er border is entirely free. 
Its oblique posterior edge overlaps the angular. 

The angular is a bone similar to the splenial, except that it 
1ms of coiirse no symphysis and its lower border articulates with 
the coronoid. 

The surangular is overlapped by the angular, which it greatly 
resembles; it covers the outer side of 'the well -ossified articular. 

*Tbe combined prearticular and coronoid is a. very large bone 
running forwaixl from the inner side of the a,rticiilar nearly to 

* A speemwn of Glfptolepis pai.(&idens in the Manchester Afnsenni seems tq 
show a clear sntnre between the short preartknilar and the coronoid. 

' 'Peoc, Zoom So€.-— 1913, No. LXIT.' ' ':,64h 
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the frent- of tlie jaw ; in front it ends freely in a pointy its lower 
bardei' articulates wifcli tlie angnlar and sniTingidar, and its 
ii|;>p9r l:>order with the epicoroiioids ; the inner surface of the 
bone is covei'ed with a shagreen of small denticles. 

The epicoronoids are two small leones lying between the upper 
edge of the coronoid and the dentaiy. The posterior is a short 
bone forming the front of the suprameckelian Yacnit}p and 
l:)eariiig two large teeth and the pits for their replacing teeth. It 
is separated from tlie anterior epicoronoid by a hixge round 
foramen. The anteiior bone bears one tooth and its replacing 
tootli -socket. 

The jaw of Megalichtlij/s differs slightly from tliat of Rhizochr.% 
Rhizo(lopsi$^ etc., in there being only three bones besides tlie 
dentary on tlie onterside of the jaw, instead of four, and only two 
epicoronoids instead of three. 

Comparison of tliis jaw with that of LoxommcR'^ will, I tliink, 
justify the nomenclature xised here, even the direction of overlap 
of the bones being the same in the two types. 

Systematic posUio7i of Batracliiderpeton. 

The classification of the smaller stegocephalian Amphibia., so 
abundant in the Coal-Measures a.nd Permian Rocks of Europe 
and North America, is in such confusion, to which some 
recent work has added, that it is at present only possible to 
proceed by reference to individual specimens which have been 
well described. The difficulty of identifying species and the 
rashness with wliich genera often founded on very imperfect 
iiiaterials have been extended to include other types often of 
very distinct structure, combined with the gi'eat technical 
difficulties of working on small and often badly-preserved 
ainmals, make any wide divisions at present of very doubtful 
value. 

Ikitm.cMderpeton in the forward position of its orbits and the 
great ^‘cornua” at once recalls CeraterjMon^ originally descril)ed 
by Huxley from Kilkenny. The type-specimen of this latter 
genus is badly preserved, so that tlie sutures of tlie cranial I'oof 
are not clearly shown, although it seems probable tliat the 
apparent sutures are real, in wliich case there are many resem- 
blances between the two types. 

To the type-species Qeraterpeto^i gahani two otlier specimens 
have beeii' assigned — WaivVs specimen from North Staffordshire 
described ' by G. , W. Andrews, and a. specimen from . Kilkenny 
figured by A. Smith Woodward. These two specimens agree 
extremely closely in size and in the shape of the skull, but they 
differ from the type in being only about one-half of the size and 
in having a narrower skulk In the Hancock Museum there are 
three specimens closely similar .from the Low Mam seam of 
Newsiutm,, one of. which is, the type of Hancock, and A'tthey’s 
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Urocordylus retimdatns. These three specimens agree very closely 
in measurements and in all charactei'S which can be observed ; 
they ai‘e iindoul^tedly cospecihc. They also agree exacth-" with 
Andrews’ and Smitli Woodwtird’s specimens in the proportions ot* 
the skull and bodjj and in size, but differ from Andrews’ specimen 
very markedly in the ehai-acter of their cranial oiiiaineiit, wiiicli 
is almost entirelj^ composed of ridges instead of pits. They must 
hence be regarded as specifically distinct. 

Ill text-fig. 167 (p. 955) I have given a drawing of the top of 
the head with such sutures as a, re cleai'ly visible in one of the 
Newcastle specimens preserved in counterpart; this should be 
compared with Dr, Andrews’ figure. It is certain that the ptery- 
goids met in the middle line, as in Batrachidtrpeton^ although 
the detailed structure of the palate cannot be made out. 

One important feature, shown clearly by the type-specimen of 
“ Urocordyliis^^ reticulatus^ is the T-shaped cleithrum, also shown 
in Dr. Woodward’s figure, where it is interpreted as scapula. 
Such a shaped bone is known in no other animal except BatracM- 
derpeton^ and seems to show definitely that Urocoi'dyhis^^ 
reticulatus and Batrachiderpeton are closely related. The very 
remarkable clavicle is also identical in the two types. 

Whether Urocordylus reticulatus H. & A. really lielongs to the 
genus CeraUrpeton is uncertaiu, but it is proljable that it does ; 
in any case, by calling it Ceraterpeton reticidatum in full, no 
trouble will arise ; it seems probable that it is not Urocordylus. 

One of the most marked features of Ceraierpeto7i is the ex- 
pansion and corrugation of the distal ends of the neural and 
iumnal spines; the meaning of this condition, which occurs 
throughout the column, is obvscure. It also occurs in Ceraterpeton 
galvanij Urocordylus wandesfordiit Scincosaurus crassus^ Ftyonius 
imtocephulus, and other types. As there is no definite evidence 
that these types cannot be related, it is natural to assume that 
they are; but it must be remernbei’ed that any such relation 
can only be slight, for if Fritscli’s restoration of the skull of 
Bcimosmtrus crassiis is at ail correct, it difiers very greatly from 
{7. 7'etic'ulatiwi and Bairachiderpeion. 

Another type which appears to be related is Bkeraiosaurtis 
punctdmeaMis Cope, recently described by Jfekel. Tlie palate 
of this type is extremely like that of Bairachklerp)eton, differing 
in minor features of the dentition, in the larger interpterygoid 
vacuity, and in the presence of a transverse bone. 

If we suppose, as is quite pinbable, that some of tbe sutures 
of tlie cranial roof were inmsible, it is probable that the skull 
structure was very like that of Ceraterpeton reticidatum. On the 
otlierliand, this type has not the T-shaped cleithrum and peculiar 
neural arches of the latter form. 

Assnining, as seems justifiable, that BairacMderpeton is allied 
to Ceraterpeton retie idatiim, it is of interest to see the difierences 
between the two types. Ceraterpeton reticidatum is' obviously the 

^ 64 ^ ■ ' 
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less iiKKlifieil, ani] tlie followiBg list shows the direction of cluirige 
iii passing to : — ■ 

1. Increase in the relative size of the. cornna. iiivoUing 

larger si|iiaiuosals. postparietals, and iabuhires, 

2. More anterior position of the orbits. 

3. Great decrease in size of the nasals. 

4. Ih'oadeoing of the clavicles and interclavicle. 

The most interesting coniparison, liowevar, is with Diplo- 
cauliiSj a type wliicli Jjekel has already hronght into i-elation 
to Ceraterpeton. 

C^omparison of text-lig. 162 (p. 950), the dorsal surface of the 
skull of Batrackider^^^^^ with the figures of the skull of 
IJiplocaidas given by 'Williston & Case, shows a very striking 
resemblance, particularly in the way in which the horn is 
developed, by enlargement of the scjuamosal (proscpiainosal of 
Williston & Case), ttibulares, and postparietals (supra-occipital 
plate of Williston k Case). 

If the bone regarded by Wh'lliston as a nasal is compared with 
the undoubted lachrymal of Batrackiderpeton no doubt of its 
identity can arise, it being evident that the nasals, extremely 
small in Batrachklerpeionf are quite lost in Biphcmdus. 

It also seems extremely probable that the hone called 
squamosal Iw Williston ds Case is really the postorbital dragged 
out fi'oni tlie border of the orbit by the development of the 
horn. 

The only other important difference shown on the top of the 
skull lies in the fact that in the earlier t3q)e the frontal is 
excluded from the orbit, whereas in the American form it forms 
much of the border of that opening. This depends on the 
difierent position of the oi'bits, which in Bcdrachiderpeton are 
hiterally directed, whilst in Biploccmlus they look directly 
upwards. It is in every way probable that this difference 
depends entirely on the habits of the animals question. 

The skull of Bairachiderpeton shows no ginoves for lateral line 
organs, and it seems likely that the aniinnl was not very 
aquatic ; and as its skull was probabl}^ of only moderate size, ft 
is possible that it pursued an ordinaiy iifel 

Case, apparently justly, regards Biplocatdm living in the 
mud at the bottom of ponds, and its head is so enormous 
that it must have been carried fiat on the ground. Such a habit 
of life is inconsistent with laterally placed eyes, which would 
therefore necessarily migrate to the dorsal surface as in all li,at“ 
bodied bottom-dwelling fishes, e. Bophius^ Raia^ Solea, 

' , The clavicular apparatus of Biplocmihis is very similar to that 
of Bcitrmhkhrpeton. . The clavicles, in both- types consist of' a 'flat 
ventral plate, from the upper surface of which a cylindrical 
process rises do rsally .within the ■ lateral edge. ' 

' T,lie vertebral column '.of Diphoanhis h now well known. , The 
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preisncrjil vertebra^, 16 in nain]')er, luive an elongate lK>iii‘-gla,*ss-- 
;>l,iapeil ceiitwm and elongated neural arttLes witli low elougjite 
spLiies^. Tiiere ai-e two processes for the rib, the upper carried l)y 
the awdi, the lower by the centrum.” There ai-e liypa.pophvsial 
in a.ddition * to the ordinary zygapophysial ai-ticniatioiis. The 
eaudid. veidebire have no rib articulations and expaiidecl taernal 
arc'nes fused into the ‘‘ centrum.’' 

Tim vertebral column of Ceraterpeion is not well known, but 
tbe Newcastle specimen of G. reticulaitim seems to show the 
following charactei's: — There are about 18 pi'esacral vertebrm 
hoiii'-g] ass-shaped centra, long neural arches and s|>ines 
ahiiost certainl}^ wdth hypapopliYsial in addition to the ordinary 
articulations, and a single process neaily in the centre of the 
veLtebra for tlie rib ; this may be partly carried by tiie arch. 
Til ft later eaudals differ in having no rib articulation a nd in 
iiaving large expanded hajinapopliysial spines fused oiito the 
ceatirinn. 

The vertebral columns of the two types are, in fact, very 
siiniiiw:, diffeiing sipparently only in the fact that in JMphccmliis 
the h^ad of the rib is double, whereas in Ceraieipetoii reiicti ktitim 
it is single. 

The shortness of the neural and Ineinal spines of Diploccmkis 
imiy be due merely to the flatness of that aiiima}. 

Tlie lower jjiw of iJiplocaidus as desci-ibed by v. Hueue agrees 
very well with that of Batrachide/ipeion^ the innei* ro'w of teetli 
at tl:ie fi'ont being probably boiuie on the i^eal coi'onoid, and 
V. H iterie’s complementare being an epicoroiioid. 

In fact, the only important difference between the two types 
lies ill the palate. Biplocaidas in its palate from Baijeckk 

derpetan exactly as does /iVyo/xs* from Loxomma. 

The dentitions in the two types are identical in general lines. 
The diflerences are that in BfUrachklerpeioii tliei-e are large 
pterygoids meeting in the middle line and supported by the 
basis phenoid, in Diplocaukis there are large interpterjgoid 
Vircuities and the pteiy’g-oids ai'e supported by the pai'asphenoid. 

I hare already endeavoured to show that in tire large Sfcego- 
ce|dmliii this change actually ta.kes place, a vierv wirich if coia-ect 
reinovfes all difiieidty of legarding BatracMderpeion and Biplo- 
awhts as very closely allied. 

Fimilly, it may be noticed that the characters in wdrieh 
Dtplocmdus differs from Iktiixtchkierpetim. are exactly those in 
wliieh the lattei* difiers from Ceraterpeioji : — 

L Increase in relative *size of the cornua, involving larger 
sqiianiosals, postparietals, and tabidares. 

2. More anterior position of the orbits (and their doi'sal 
position). ■ ■ , 

, lb' €oiii pi ete loss of tlie nasals. 

4, Broadening of the clavicles and interchivicles. 
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EXPLANATION C>F THE PLATES. 

PiATEXCVr. 

Pig.l. Skuil of 'Batraeliiderpeton Uneatum H. & A. Specimen I. (type-specirnen), 

, _ X ib I>orsa I aspect. 

e. Same specimen as %. 1. Palatal aspect. 

3. Rami of the lower jw of Batrackiderpetpu Imeatuniy X 

A. Specimen 'VI. Right .ramus, outer aspect, ■ 

■ ' B, Specimen ' I II, ■ Left ramus, inner aspect, showing very clearly the patch 
of teeth on the coronoid. ■ 

PlateNCVIL . 

Pig. 4. , Skull; of Baimek'uUrpetm ■limahmi. H. & A. , Specimen' II., X 1. ■, B'omi 
' ' aspect. 

.5,, Samespedmen as hg. 4'' ■.Palatal'vieW’ ■ 
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ON NEW ACTIMAXS FROM BKITISll fJOLUMJlIA. 




56. i)ii two New Aetiiiians from tlic Coast of 

Columbia. By J. Playfair McMurkiciIj CJI.Z.S. 

[Rijctiivc-d August 1, 1913 ; R^^ad Xovoiiiba- llj 1913.] 

(Plate XGYIII.*) 


IXDEX. 

Systematic ; — Page 

l^each kt q uinq need pt tatd^ sp. ii 963 

’Bicldium <Bqu<}i%‘<s, sp. n 967 

The two foi'ms <lescril)ed below were obtained during a visit to 
the Marine Stotion maintained by the Canadian Goverimient tit 
Departure Bay, Yaiicouver Island. They are of especia] interest 
from the probability that they represent stages of a single species, 
and l)eloDg to a group that has not yet been described as occiuTiiig 
Oil the west coast of North America. Since the specific identity of 
the two forms is only a probability, it has seemed well to regard 
tliem for the present as distinct, and even, foi* reasons given 
below, to assign them provisionally to difierent genera. 

PmoniA QXJIXQUECAPITATA, Sp. 11. (PL XCYIII. figS. 1-4.) 

This form (fig. 1) was dredged by Dr. 0. McLean Eraser 
ill Nanoose Bay, Yancoiiver Island, in 15-20 fathoms. In the 
majority of the individuals the base is depressed in the centre 
and smaller than the column. It is thin, and in all cases 
shows clearly the lines of insertion of the mesenteries as well- 
marked invections, so that it can have pos8e.ssed but very slight 
adhesive powers, if any. In one individual the attachments of 
the mesenteries did not quite reach the centre of the base, l.)ut 
ended abruptly a short distirnce from it, leaving a eiretdar central 
area which was exceedingly thin, but nevertheless not perforated. 
In other examples this condition did not occur, the insertions 
of the mesenteries extending quite to the centre, so that thai’e 
were no indications of a terminal pore, such as has been described 
by 'Gosse' (1860) in P. 

The column (fig. ' !)■ is ' almost cylindrical, though usual] j 
contracting somewdiat : towards either extremity and, in some 
examples, is groo’ved by twelve well-marked, Invections, although 
in others these are quite indistinct. ■' Examined under a lens the 
surface is seen to be studded with minute elevations, wdneh , are 
all the more ' noticeable ■ by being' of a paler colour than the 
general surface. No foreign 'particles ' were adhering to Ihes'e, 
elevations in any of, the examples 'studied, .and, as ".I .had no,' 
opportiiiiity for ,e.xamining living specimens, I cannot ,say ' whether 
they had the power of- ad,hering 'to' surfaces with .'.wliiclr they : 
■•came,, in to contact, as seems, to' be. .,the'' case', with'' the ''''similar 

, , *' For-i^xplmiutiou o'f the.PMi* sarp, 972. ' 
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structures of F, liasfMa {Kaddoii and Dixon, 1885) and P, tri~ 
mpiUiia (Andres, 1883). 

There was no differentiation of the upper part of the column to 
form a capituluni, nor was there any distinct margin. 

The tentacles are twelve in number, arranged in a single cycle. 
They are of moderate length and stoutness, obtuse or taper log 
slightly at the tips, but not capitate, and frecpientl}' with longi- 
tudinal grooves. 

The lips are elevated considerably above the level of the 
disk, and show only a single siphonogiyph (fig. 2), which is 
completely separated from the rest of the stoma, todasum by the 
fusion of its lips throughout the greater part of tlieir extent. 
At least this was the case in three individuals that I examined 
anatomically, and it would seem, therefore, to be of general 
occurrence. Sedgwick (1884) has described the same pecuiin.rity 
as occasional in F. hastata^ but it is not inentioned by other 
authors who have studied the anatomy of that species (Haddon, 
1885, 1889 ; Faiirot, 1890, 1895). 

The general surface of the stomatodeeum is longitudinally 
grooved along the lines corresponding to the insertions of tlie 
mesenteries, and each lip is raised in the intervals between tlie 
grooves into five rounded elevations, which correspond ^vith the 
iiitervals between the perfect mesenteries, with the exceptions of 
those between the directives. One of these latter is (juite small 
a, mi the other is represented by the margins of the siplionoglyph, 
which, altiioiigli not elevated to any great extent beyond the rest 
of the lips, nevertheless bear fine tuberculiform or digitiform 
processes (figs. 2, 3) which correspond with the conch u la r lobes 
of other forms. Two of these processes form a pair l}ung one 
on either side of the more dorsal portion of the siphonogly{>h 
opening, and the three others are situated more ventrally, the 
inedian one being in the sagittal plane of the body, opposite 
the bottom of tlie siphonogiyph. In three individuals exaunined, 
of difieixmt sizes, I found no variation in the form or a.rrange- 
uient of these conchular processes, and would therefore conclude 
tlait this is their final adult arrangement. 

Size . — The height of the column, measured in individuals |>re- 
served in formalin, wms in the larger forms about 2-0 cm., the 
diameter at about the middle being about 0*9 cm,, and at the 
limbus 0*6 cm. The length of the tentacles was 0‘4 cm. 

CTofo Mr. —Examples preserved in formalin retain a. consideralde 
amount of the original coloration, and from these it is possil>le to 
state ' that , the ■ general colour of the column is a more or less' 
intense brownish, red.' In some cases it' is distributed aver the 
entire extent of the column and in others it is limited to tlie 
'■distal portion, the, .proximal or basal part being almost colourless, 
,A .closer, examination shows that " the',' pigment .is not, uniformly 
.distributed' tbrough.out the area in. which it'eccurs, but presente 
the appearance of : a brownish .red grpimd-colo.ur upon wlncli 
. '. lU’d'' ''.scattered ' .numerous', ...minute dots .".of a''" paler.' shade, .tlieSe, 
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repi'esentiiig tiie sujall elevatioBS already described as scal'tered 
over the entire surface of the eolmnii. The tentacles seem to Iiave 
]>een of a paler colour than the npper part of the eoliuxin and 
iiiai’ked by four or five rings of a more or less intense lirownisli 
red (fig. 2). The conch iilar processes seem to have been of tlie 
deeper shade, with paler apices. 

Strticlure . — The column mesoglcea is much thicker than the 
ectoderm and is of a finely fibrillar structure, cells being scattered 
among the fil:)rils. There are no ectodermal mnscles, but 
associate<'i with the presence of ectodermal glarid-celks there is a 
Avell-defined layer of nerve-fibres. The adhesive oi*gans appear 
in sections as elev;ited areas of the eetoilerm, composed of slender 
cells coiisideraf)ly longer tlian those of the adjacent ectoderm ; 
tlie areas contain no g]an«l-eells and, conseipiently, a|)pear much 
paler than tlie general ectoderm in staine<i prep?u-atioiis. In 
structure, tlierefore, the organs ilifier frcjin tj'pieaJ veriaicfe only 
in l)eing elevations of the surface instead of depressions. Tlie 
emlocleniial musculature is supported on short simple pi-ocesses, 
and towards the distal portion of the column it becomes weakei*, 
the cells lieing arranged in an almost simple layer, and there is 
no indication of a sphincter. 

The iiiuscula'tiire of the tentacles and disk is very moderately 
developed, and there are no muscle-fibres on either the ectodermal 
or endodermal surface of the stomatodieiim. The structure of 
the siphoiioglyph is quite cliaracteristic. Its ectoderm is much 
liiglier than that of the rest of the stomatodamm and destitute of 
glaiid-eelLs. The surface bears veiy numerous strong cilia and is 
provided with a distinct ciiticidar layer, beneath wTiich the nuclei 
of the cells are aiTaiiged in very many hiyei’S, the Iiasa] .portion of 
tlie epitlielium containing but few, and apjieariiig as if composed 
of a veiT fine reticulum, which is traversed by a band of nerve- 
fibres. The endoderm is also much higher than it is over the 
rest of the stoiiiatodanim jiiid its basal portion is also reticiila.i*'in 
sti'ucture, though somewhat coarser than the ectoderm.' The 
mesoglcea also diSei*s from that of the general stomatodceiim, its 
ground- substance being almost homogeneous and .‘issuming a 
clear blue tint with lijematoxyliii-erytlirosin, "while elsewliere the 
colour is decidedly violet. The fusion of the lips, mentioned 
above, is merely an epithelial union indeed, it appears' to I^e 
due to adhesion' of the cuticular layers, of the two. adjacent 
surfaces. 

The mesenteries .are arranged in Ten pairs, ' six of ' which 
are perfect, the remaining four piairs occupying The lateral 
and sulco-Iateral Tnterspa.ces, Of the perfect' mesenteries, Two 
pairs ai*e directives, and’ all' have well-developed diffuse .muscle- 
pennons '(fig. 4) consisting ■ of strong though ■, but slightly 
branclied lainelke. .A well-marked padeto-basilar muscle is. also 
,'p.resent forming usually 'a slight' fold. Tim reproductive cells 
.could not.. be' distinguished .in the individual's. exa.mined, 'but' 
■The endoderm of, the mesentexies in .the '.mgion''. proximal 
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iriesenterkl filninent is grejitly tliickeiud and very graiiiilajy a,fe 
if from tlie presence of ingested food-ina-teria.l. The eight im- 
perfect mesenteries are destitute of mesenteriiii lilauients and, 
iiiileedj i-epi-esent only the niiiscidar portion of the perfect 
mesenteries. Their iiiiLScle”-process;es are but few in iiuiid:>er and 
they do not possess any distinct parieto-basilar niiiscle. There 
is 110 ditierence in the development of the various peidect 
mesenteries such as Fa.iu-ot has described for I\ hastaia ; all are 
provided with mesenterial hlarnents and aie alike in all 
paiticiiiars. 

Tile first desciiption of a form that may definitely be assigned 
to the genus Feachia is that furnished by Ileid (1848) of a species 
wasiied ashore in the Bay of St. Andi-ews and named Aciinicb 
cf/liiidrica. This name had, however, already been employed liy 
Kenier (1804) for Cerlmithus Quembranaceus, and has therefore 
given [dace to the term Feachia hastata, proposed by Gosse (1855) 
ihr a fonri with whicdi Reid’s species is evidently identical. In 
the following year Koren and Daiiielssen devscribed under the 
name FiphouacFl7iia hoechii a form that is ceiTainly congeneidc 
with the Feachia of Gosse, and that author in 1860 describe<,l two 
additional members of the genus, F, ivadata and F, triphylla. 
No further additions to the list of species were made until 1879, 
when Hutton described as F. ccmiea a form cast up on the beach 
at Dunedin, New Zealand; a little later Andres (1883) described 
as h)ipko7hactima tricapitata a form from Naples that he iiad 
originally (1881) considered identical with Gosse’s P. tri^^hf/Ua^ 
and in 1893 I described P. koreiii from off the coast of tlic 
Argentine Republic. There seems to be no room for doubt as to 
the distinctness of P. qt^wquecapUaia from P, liastata : the form 
of the conch ula, the ecpiality of all the perfect mesenteries, and 
the feebler development of the iongitudiiial musculature of the 
impei'fect ones furnish sufficient bases for their separation, iri- 
depeiidently of their coloration and geographical distriluitiou. 
F, ko7'mi, with only eight tentacles and a simple conchida, may 
also be regarded as distinct, and although the description of 
F, cwniea is very incomjdete, its geographical distiibiition is 
■prima facie evidence of its distinctness also. 

With regard to the remaining four species, all of wdiicli ai*e 
European, the evidence is not so clear, since no anatomical data 
coiicerning them are available. P. imidaUiy from the Channel 
Islands, is believed by Iladdon (1889) and G. Y. & A. F. Dixon 
(1891) to be merely a young example of P, liastata^ its conchiik 
i'eseiubling that of immature examples of the latter species. 
P. triphylia, also from the. Channel Islands and the Firth of 
Clyde (Robertson, 1869, 1875), on the other hand, has a concluila 
composed , of three lamellar processes, and in this . resembles 
P. hmckii ; the latter, however, bearing the lamelk upon the 
summit of: a tubular prolongation' of /the' siphonoglyph, whereas 
ill' Gosse’s figure ,of F . triphyUa they are represented as sessile. 

■ 'The difierence may, howeverj.bedue to'a difiereitce' in contraction, 



XEW AOTTNIANS FROM ]!RITISTI COLITMBTA„ 


1)67 


a-iH'l it is not improbable tliat tlie two fornss a.re i^leiiticab It 
III list be noted, liowever, tlait Fanrot(]895 ) iileiitifies F. ooeclia 
wit'll F. hmtata. and luitii ana.taiiiica,I data are fiiriiishei.l it \rill 
be well to regard it as a distinct form. 'Fioaily, in tlie Medi- 
terimiean P, tricapitata the cuncliiila is composed of tubercles ; 
and while the correctness of its original identilication by Andres 
(1881) \\i\A\ FArlphylla must still be regarded its a possibility, 
it seems advisable for the present to regaitl it as a good 
species. 

A provisional aiTangement of the known species of Fetb^hm 
iiiaj then lie stated thus : — 


Ibatudes 12. 

CVuichular lolies 6-20, irregular P. liastata, 

Couclinlar lobes 3, lamellar, 

sessile P. tripliiilla. 

borne on tulailar proloiifration of sipboiiogbvpli . P. hoeckil. 
Coneliular lobes tubercidiforin, 

three in number P. trivapitata. 

tve in number P. qninquccapitnin. 

? P. eavnea. 

Tentacles 8 P. koreru. 


Eicibium .iiQUOREjy, sp. n. (PI. XGVIII. figs. 5-7.) 

This form is not uncommon as a parasite upon the bell of the 
Leptoniediisa JFpuorea forskaUl^ winch is of veiy common occur- 
reiiee in the waters of British Coliiml>ia. The column (fig. 5) 
lias a rounded base, is somewhat conical or iirn-sliajfed and 
wrinkled transvei'sely hy contraction in examples presert’ed in 
fornialiii. Proximaliy it usually shows some faint longitudimil 
giHOoves wdiich mark the lines of insertion of mesenteries, but no 
signs of vernicai or other adhesive organs could he seen. The 
margin, which is indistinct, is occupied ly a. single seiies of twelve 
short and olituse tentacles. The mouth (fig, 6) is usuully 
widely expanded, so as to completely hide the disk, and show's a 
single siphoiioglyph ; no coixchula was present. 

Fize . — Length about 7 mm., greatest diameter 4 lom. 

Colour .' — There was no trace of colour in any of the examples 
seen. 

Siructure . — Hie column mesogloea is thinner than either the 
ectoderm or endoderm and has a homogeneous or finely fibrillar 
structure, cells being scattered throngboiit the ground-substaiice. 
The ectodenn is of uniform structure throughout its entire 
extent, no verrueal areas being ■ distinguishable. There are no 
ectodermal muscle-fibres, and those of the endodermal surface. are 
arranged in a simple layer, there being no mesoglceal lamella foi^ 
their support and no indications of sphincter muscle. The 
musculature of the tentacles is also very feeble, the ectodermal 
fibres being aiTaiiged in a single uniform layer, while the endo-, 
dermal ones are hardly distinguishable. 

The single siphoiioglyph is prolonged somewhat below the level 
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of the rest of tlie stoiiiatothoiim and forms a well-marked deep 
groove, whose endoderm is mucdi higb,er than that of tlie rest 
of the stoiiiatodcBiiBi, a.ltliongh it does not present a reticiilai- 
foriiiation such as occurs in Peachia quinqmcapitata. There are 
six pairs of mesenteries, ail of which are perfect and nil possess 
mesenterial diainents; no indications of additional mesenteries 
of the second cycle were to be found. Two of the six pairs 
were directives. The longitudinal niiisciilature (fig. 7) formed 
a low peiinon extending throughout the entire inusculai’ area 
of the meseiiterv, the supporting lainellH3 being palisade-like 
ill their ai-rangement, ami is higher than the endoderm that 
covered them. No parieto-basilar muscle was present in my 
preparations, winch did not, however, include the most proximal 
|.)Oi;tioii of the column. 

A. nuoiber of immature Actinians, a list of wliich has been 
given by ITaldoii (18S7), have been described as parasites in 
various species of Medusae, and all present structural features 
sufficiently similar to suggest that they are generically identical 
with one another and with the form descril>ed above. They have 
been assigned in pai't to the genus Ilalcanvpa a.nd in paa*t to 
Feachia, but none of these has yet been actually shown to trail s- 
form into the one or the other of these genera, and until the 
adult condition is definitely known it seems well to retain 
for them the genus liicidwm established by L. Agassiz (1859), 
recognizing, however, that this is hut provisional and that the 
forms assigned to it are larval or at least immature. 

The eviilenee furnished by the structure, altlioiigii not con- 
clusive, does however give some indications of the pinbable 
position of the adult form and, I believe, points towards the 
genus Peachia^ rat.her than to HalGmnpa* Diffei*eiices lietween 
the two genera that are pertinent totliis question are to be found 
in the presence of a concluda in Peachia and its absence in 
Ilcdcam-pa ; in the single deep siphoiioglyph of Peachia as 
compared wdtli the two slialloiv ones of Ilalcampa ; and in the 
somewliat diiiuse form of the muscle pennons in Peachia as 
compfired with the compact and circumscribed ones of Ilalcam.pf/. 
The first of these difierences is not apparent in all species of 
Bkidmm^ the conchiila probably being late in its development, 
but tlie other characteristics are constant in ail known forms 
whose anatomy ims been recorded. 

Since Haddon (1887) reviewed the various species; of Bicidium 
some additions have' been made to our knowledge of them, and in 
support of my contention as to their 'affinities to Peachia rather 
than to Jlahmnipa'^ a’ reconsideration of tlmm may not be amiss. 
The absence of' a conchiila in B. wqiiorece is, it is true, opposed to 
its ^reference to Fecadim, hut^ as has been pointed, out, thiS' 
structure' may very well be late in developing, 'and in the nature 
of .'the sipho'iioglyph and the'' muscle pennons ■ the.'simihfrity to 
.that' form a'EcT the diflerence' irom MalGmmpa ar'e :.;,pro.iioiinced. 
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The oceiirreDce of i'h qwhnimcfAjniaia in the same locftlitj is ;iL--o 
siie;eestive, but the ditlerences between the two forms fire too 
iiifirked to wai-rant tlmir identification, althongii it is not ino 
prol'ialhe that these differences ai*e due to age rather than specific 
difiereiices. 

Tl'ie structure of Actinia clavus of Qnoy and Gaiinard (1833), 
recent]}' studied by Pax (1912), shows, 1 believe, tliat it must be 
considered congeneric with B. a^qiiorecc, althoiigli Pax refers it to 
the geinm IIxdcanqM'. As in the British Coknnijiaii species, there 
am no indications of a conclnda.; but again, tlie foriii of the 
siplioriog]y|,ih and the in nscle pennons suggest Feackia ratliei* tisaii 
IFdcrmfpa^ and until further evidence as to its exact position 
is availalile, it would seem well that it should be known as 
Bie kli f }n clarus, ^ 

Pile evidence as to the affinities of B. ■paTasiticum. is more 
definite. It was first described by L. Agassiz (1859) from Cyanea 
(irctiea and later by Terrill (1864), wlio showed that it possessed 
a well-marked trilol:ed conciiula, and, stiil later (1860), assigned 
it to the genus Pemkia. Preparations that I liave of this species 
show it to liave a sticking general similaritj to B, cequorea\ the 
mesenteries being twelve in number, all ])erfect and all bearing 
riiesenterifil filaments, and the siphonogly|di single and deep. 
Tlie muscle pennons also are of the same diffuse type, but the 
ijuiielke (fig. S) are not arranged in the manner of a palisade, 
but are decidedly branched in a dendritic manner so that 
they present an appearance of being arranged in groups. It 
is to be noted that Terrill (1874) mentions the capture of two 
very large examples of this species, imbedded in gravel at low- 
water mark at Eastport, Maine ; he does not, lunveTer, give any 
aiiatoiiiica] data concerning them, and until it is definitely known 
that tlie form develops the four pairs of secondary mesenteries 
(zygocnemes), it seems advisable to allow it to remain in tlie 
genus Bicidium. 

The form which F. Miiller (1860) described very completely as 
Fliilornedma mgtii is also undoubtedly a Bicklvmn, It occuri'ed 
upon the iiiedusm OUndkis and Chrysaora mid wms provided witli 
a trilobed eonchula, twelve tentacles, twelve inesenteiles, all of 
which were perfect and furnished wfitii mesenterial filaments, and 
had a single sipbonoglyph. The form described by Graefie (1884) 

*, Tlie oliserpitioBs of Pax malie it quite 'certaiB that R. Hertwipr (1882) was in 
error in identilying a Ikalcampa iVoiii the Kerpielen Islands witli Qnoy and 
.Giiiinartrs species. The possibility of Hertwig’s foims being young examples of 
Studer's Fdmanfski kergtielensis, w}nc\i Kwietniewshi (189(>) has shown to he a 
Haleampid, should not he lost sight of, 'although the diterenees in the descriptions 
as they stand are too great to permit of a definite identification. Fnithermore, the 
contention of Pax that the M, eJaims of Tizard and' Murray (1881) and Appellfif 
(1897) is distinct from 'that described by Hertwig is undoubtedly correct, but since 
tl'je t'tirms so namedj'iy Appellof were the. actual type.s of Danielssen’s Matnmipouim 
it is difficult to understaiid the necessity for thC' new^ name, septentri- 
tluit Ik 'X bestows upon thenu 
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fis IJalcampa mp(lf!snphila, oeenrrinrr on various medusae [Thna^ 
Odorc-hk^ and is pro])ab]y identical with, Miiller’s 

species, the absence of a conchula being piobahlj due fco its 
g,rea.ter imnii-iturity. 

In 1S()0 Wright described as Peachia fultoni^ a form that 
he foinir] parasitic cm a s|»ecies of Thaumantias (Fkialldiimi ?), 
later (1801) cdianging its name to Ilalcanvpa fttUoni. Tliis is 
probably tlie sjime as the form described ])y Haddon (1887), and 
erroneously, as lias ])eeu pointed out by Carigren (1904), regarded 
liy tlm t a uti l or as the Ijirra of llcdcatnpa In 

1887, McIntosh recorded the occuri’ence of actinian larrm on 
various Tlia.iimantiad medusje occurring at St, Andrews, identi- 
fying theiii as the young of P. liasiata^ an opinion in which 
Haddon {1888) coiicurred after an examination of their structure, 
still maiiitainiag, however, their distinctness from the examples 
previmisl}' described as the young of H. chrysanthdlmn. They 
possessed eight tentacles and eight large mesenteries togetlier 
Avitli four smaller deuterocnemic ones. It may be tliat Haddon 
is awrect in regarding the two forms *he examined a.s distinct 
species, but even if so it seems clear that they are to be referred 
to the same genus, ami since it is still uncertain that they 
actually do develop into Peackia^ it will be preferable to place 
them in Bicldium. 

Finally, Dendy (1888) has described from medusae obtained 
at Port Philip a parasitic actinian with twelve tentacles, witliin 
which there was an inner circle of 12 cusliion-like swellings,” 
which in older individuals become saccular outgrowths. It is 
not possible to ascertain from Dendy \s account, whether or not 
these outgrowths represent a conchula, and tlie exact affinities of 
the form must remain doubtful, aitbougli with a probability that 
it represents a PeacMa‘\, 

The available evidence seems, accordingly, to point strongly in 
favour of tliese various medusopliilous forms being young stages 
in tlie development of Peachkt ratlier than IPilcampa, but a 
direct liid^ing up of the immature examples of Bicidmm witli 
tlieir respective adults is necessary to settle the question. 


^ SoitiP confusion exists in the references to the literature of tliis species. A ml res 
(1888) gires tlie date of its first description as 1859 ami as references the Fro- 
ceeiiings of the Physical Society of Edinlnirgh, vol. ii. 1859, and the New Edinlrargli 
Philosophical Journal, voL xii, 1860. Haddon (1887) repeats the latter reference 
but substitutes for the former, Proceedings of the Koval Society of Edinluirgh, 
vol. ii. 1860. There is no paper in the Proceedings of the Koyal Society of 
Edinburgh by Wright referring to this species, ami the date of 'vol. ii. of the 
Proceedings , of the Koyal Physical Society of Edinburgh, which does contain such 
a paper, is 1861 and not 1859. The reference to tiie Edinburgh New IMiilosophical 
Journal (tliis being its correct title) should read Hew Series, vol, ,xii. 1S6U.’’' 

t Carigren UhoH mentions, without descriptions or names, two additional forms 
that should ]n’(d»ahly he referred to this genus, one occurring in the medusa 
EuUwmlpJm bidkmis on the Swedish coast and the other' on a large medusa from 
Valparaiso. 
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EXPLANATION OP PLATE XCVITI. 

Pig:. 1. Fpaelila qninqnecapUata. Nat. size. 

2. Oral view of P. fpiinquecapHata expanded. X 3* 

3. Oral view of partially contracted individual of P, quhiqi^ecapitata^ 

showing: arnnigemeiit of coiicliiilar lobes. 

4. Transverse' sections of mesenteries of P. quinqnecapHakx, 

5. 9uh view of individual of Bkidmm (equorexjp. X 4. 
f). Oral surface of B. (Eqttorepxi. X 4. 

7. Transverse sections of mesenteries of B. (eqmrem. 

8. Transverse sections of mesenteries of B, parasitimm. 
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Some three or four years ago I received through my colleague, 
i)r. Scliblberg, some specimens of a brancheii, yellowisli-browii 
organisiii which lia.d been found growing in some of the pipes 
at the Ciirdiff Waterworks, and which proved to be very tine 
examples of ^Spongilla lacnstris. Subsequently I learnt thab 
there Imd been an extensive growth of this sponge in the pi 4 »es 
leading to one of the series of ii Iter-beds, wdiich had caused much 
trouble and difficulty; and that, although the growth had 
apparently disappeared for a time after treatment with sulphate 
of copper, it, as 1 expected, soon appeared again, and became as 
flourishing as ever. In the summer of 1911 the growth was so 
extensive as to cause anxiety, nob only as regards reducing the 
flow in the pipes, Imt also on account of tiie unpleasant odour 
which had been noticed in tlie water, due doubtless to the 
living sponge as well as to its decomposition. In December 
of tlie same year I ^vas requested by the Waterworks Engineer, 
Mr. 0. II. Priestley, to report on the matter to the Waterworks 
Committee; and now that the treatment I subsequently pro- 
posed has — at any rate for the present — been successful, I have 
the periiiissioii of tlie Oominittee to publish an account of our 
experiences. I should like to express my indebtedness to 
Mr. Priestley a.iid his sta.ff for their cooperation and for giving 
me every facility in prosecuting ■ the enquii‘y ; I hj'ive i-ilso to 
tliank Dr. Kern n a, of Antwerp, Dr. Harmer, M,r. Ivirk pat rick, 
and Professor Minchiii for valuable information given at tiie 
beginning of the investigation, ■ ■ 

xiltliough sponges of various species have been i-ecorded at 
numerous other Waterworks^, they do not 'appear to have been 
the chief source of trouble, as at Gaivliff. ■ ■ 

Tlie interesting subject of the fauna of Waterworks lias quite 
recently been' so fully 'dealt with' by Dr. Harmer in these 
‘'Proceedings” (1913, p.M26), that, it, is iinnecessary' for 'me 

* g. at Bo.stoii, Mass. (Bovverbaak, 'Proc. Zool. Soe. 1863, & Potts, Aead. Nat. 
Sci. .Philadelphia, 18Si, 1B82, anil’ 1887); Hamburg (Ivraepelin, Abb. Katurwiss. 
Ver. Bamburg, 1.8S6) ; Torquay (Chapman, Animal Growths in Water-pipes^ 
Traiisactioiis of the .Institute of 'Water Engineers, 1913, & Kirkpatriek— see Harmer, 
P. Z. S. 1913, p. ‘436} ; ‘.md Aberdeen (.Kirkpatrick, loe. cU, p, 439),. ■ 

Proc. Zoom Soo.,-— 1913, No. 'LX W ' 65 
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to refer in detail to tlie lii, story and literature of the subject. 
I>r. llai-mer’s account of the difficulties which have recently 
occurred in various English Waterworks owing to the presence 
of Polyzioa, shows the importance of bioiogical investigation in 
dealing with such cases, as was pointed out in this country by 
Professor Hickson in liis presidential address to Section D of the 
British Association at Southport in 1903. 

The Cardiff district is supplied with excellent soft %vater from 
the Taff Faw-r reservoirs in Brecknockshire, midway between 
Merthyr and Brecon. From these higher reservoirs the water 
is conducted hy conduits into various other storage-reservoirs 
at a lower level, in tlie near neiglibourliood of Cardiff, and 
from tliose into filter-beds : the latter, of course, prevent tlie 
access of organic particles and spicules into tlie service-pipes 
supplied from them. The sponge had hitherto only been found in 
the pipes leading to certain of the filters on the northern bonier 
of Cardiff known as the “Heath” filters, from which the greater 
part of the city is supplied. The water to tliese filters comes 
from two storage-reservoirs, at Llanishen and Lisvane, situated 
<'il:)out a mile forther north. Careful examination lias so far not 
revealed any trace of the sponge in otlier paits of the system, 
wliich therefore I need not describe further bere^. 

The water from Llanishen reservoir passes through metal 
screens with fine meshes, so as to strain off* all but minute solid 
particles, into a valve-shaft from which it is conducted by iirider- 
groiuid pipes to a valve-chamber at the “ Heath.” It is then, 
again screened before flowing into a 3-ft. pipe, with wliich lateral 
pipes are connected ending in bell-mouths, one to each of the six 
filter-beds. 

The chief trouble occurred in this pipe, whicli was thickly lined 
with a liixurioiis growth of the sponge, consisting of dense 
incrustations giving off numerous finger-like processes which 
bra , 11 eh ed and branched again, and some of which reached a 
length of 8 indies or more, frequently showing concreseenee f. 
Other growths were found in the vaive-chaiiiber and screen- 
chamber, in the corners and crevices of which it was not easy to 
get access to them. 

On visiting the “ Heath” on December 12th, 1911, the sponge, 
packed with gem iniiles, showed no signs of dying down for the 
winter, and it appeared to me that had it been desired to culti- 
vate the organism, probably no better plan could have been 
devised than that fiirnislied by the water-chambers and pipes 

* For furtlior details witli rej^ard to the Cardiff Waterworlcw, see a pa]>er 
C. H, Priestley, M.Iiist.C.E., on^the Development of the Citrdiff Water Siipply,*” 
read at the Sessional meeting of the Royal Sanitary Institute at Cardiff on April 
13th, 1012 ; also a description of the Waterworks by the same author issued from the 
Cardiff Waterworks Engineer’s Otfice, ■1908. 

t cy., figures' hy Bowerbunk, ‘'‘A Monograph of the British Spongiad®/'' Ray 
Socie'ty, 18h4-1882;,,and Johnston, “A History of British Sponges jindTithophytes' 
.(Coralliues),”' Loudon, ■Ediiibiirgh, and DuHin, 1882. 
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(qf. Kraepeliii, he. eii,). It enn gi’ow as well in tlie dark, with- 
out zoocliiorejhe, as in tlie light ; and I'leing effectiTely protected 
froia frost and other ftd verse conditions, it seemed possil)le that 
it iiiis'iit coiitiiine alive during the tvhole winter. On the same 
(h'ly. we ma.de a eursoiy exaininatioii at Llaiiislien and Lis vane, 
witli no i’esiilt ; hut on the following day, the reservoir-keeper, 
after eiiiptyiiig the valve-sliait at Llanislien, found a considerable 
growth at a cieptii of between 10 and 20 feet. 

Since then, a ca.refiil look-out lias been kept for the sponge 
tln’origliout the entire system, lint there has been no positive 
evidence of its occiirrenee in other parts, eitiier in the open or in 
the iindergroinid pipes. 

The two most important problems wdiicli presented themselves 
were — the destruction of the sponge in the infected area, and the 
})i‘evention of re-infection throughout the whole system. As 
regards the latter, the only sound method would be the intio- 
diictioii of pre-filtration through sand, so as to starve the sponge 
by preventing tlie iriieroscopie organisms (on whicli it and other 
“ i]:iicropha,gous ’’ organisms w'hieh might at any tiii.ie appear 
depend for their mitriment) from passing into the pipes and 
1 ‘eservoirs (cf. Keiniia, quoted by Harmer on p. 432), as well as 
to keep out larvje and gemmuies. This method would take 
a long time to carry out and entail considerable expense ; 
moreover, it would not be effective unless it could be adopted at 
the lower reservoirs (where tliere are difficulties as legards level) 
as well as the higher ones^ as there would be a reappearance of 
organisms ,in tliem. As the matter was urgent, I tlierefore felt 
it woiihl 1)6 better to confine attention at first to the destruction 
of tlie organism in the infected area and the prevention of its 
regeneration and of reinfection by the gemmuies. 

Treatment with any destroying agent except such as would be 
dangerous to human life would be ineffective if applied to the 
acliiU, sponge, as it would not destroy the myriads of gemmuies 
protected by their resistant coats. It was therefore necessai'y in 
the first instance to make a- periodical examination of the sponge 
for a year or more, so avS to ascertain (1) whether sexual repro- 
duction occniTedj, (2) when the gemmuies germinated, and 
(3) wdiether the adult growth perished partially or entirely 
during the course of the winter*. 

An examination of specimens at various times of the year 1ms' 
so far revealed no larvae or any signs of sexual reproduction ; but 
the enormous production of gemmuies throughout the crusts and 
branches is quite sufficient to start new growths in any pait to 
which the gemmuies could gain access. There can be no doubt 
that a sexual stage is unnecessary for the reproduction of '.the 
sponge from year to year. 

■ Marsliall (SB. ISTiitarf. Geselkch,., Leipzig, '1884, & I'ouni, Roy. 'Micros. 

Soc. V. 1886 ) ; Weltiier, (ArcMv f.' Entwicklungsmeckaiiik, Bd. xxxiii. Heft 3 ii. 4). 
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On visiting the “ Heath ” and Lknishen on February Srd, 1912, 
when the fiiter-berls were covered with ice i| ins., thick, we foiind 
that the a-diilt growth was dying down, but that it was still 
closely packed with genimiiles, some of which had begun to 
germinate and start new growths among the old. On March 23rd 
geiiimatioii had proceeded further, new growths being abundant, 
and I suggested that in the course of the spring the pipes and 
chambers should be scraped and treated with strong brine, so 
applied as to reach any sUiall spaces and crevices in ■which 
gemmules could lodge, and thus to attack the sponge wiien it was 
least capable of resistance. This "was done on May 2nd, and 
with the sponge wmre removed a large cjnantity of iron corrosive 
nodules — another trial to the Water Engineer, referred to Ijy 
liariner on pp. 430, 437, d: 438 of his paper ; the brine was tlieii 
w’aslied out through a bye-pass. The result w^as apparently satis- 
factory, but in the course of the summer a few^ small new growths 
were observed by the Foreman : they Were very miicii less 
abundant than in the previous summer, and no smell had been 
noticed since the treatment. An e:^amination on September 24th 
show'ed that these comparatively few young incrustiiig sponges 
had not yet given rise to any outgrowths, and that they con- 
tained no gemmules : they were in ail probability due to a, few 
gemmules winch had not germinated wiieii the treatment w'as 
carried out. I therefore suggested a second application of brine. 
By November 14th, when this was done, the gro'Wths had 
increased in size considerably, but apparently no gemmules bad 
been formed. Instead of leaving the pipes empty for onl}^ a few 
hours, as on the previous occasion, it was possible this time to 
give them three days before being again used, and since then no 
trace of the sponge has been seen. 

It is interesting to note that no Polyzoa were found, but that 
a Bumber of colourless Sydim like 'those described by Kraepeliii 
at Hamburg were obtained by the reservoii- keeper from tlie 
bottom of the valve-shaft at Llaiiishen on May 2r)th • unfor- 
tunately these were all dead by the time they reached ine 

* Since tlie above was written, a few youiipr spotige-growths w^ere again observed 
and at once destroyeii. Colonies of CristateUa^ with immerotis stat oblasts, bad 
also appeared : fortunately this is not one of the ‘"moss’bforaiiiig bolysioa, (Oct. 
mb, m3.}', , 
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A,_ Rerision of the Cyprinodoiit Fishes of the Subfamily 
Ptficiliina}* By C. Tate IIeoan, M.A., F*Z.S. 

[Received October 11, 1913 ; Rejjd Xovenjber 11, 1913,] 

(Plates XOIX.-CI.^ and Text-figures 168 - 173 .) 
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Synopsis of Genera 979 

Gamhwsia dovli., sp. ii 9S6 

Of, nifp'OpnnciatiJy sp. ii 9S7 

Of. mehxmslieia, sp. n * 987 

Or. wa*(.T//f, sp. II, - , 988 

ff . sp. n . 988 

G. pmc'ilior, sp. n. . , . . . . 989 

G. dommieensis, sp. n 989 

G. mj/mmiemis, sp. n 990 

PriapicMkpSt gen. iiov 991 

J^riiipel I a , gen. nov 993 

I^semfopwHlm, gen. i\o\% 995 

FiieciliopsilSy 'gQii. nor 996 

P. istkmemis, sp. n. 997 

Bra&hpritajikis, gen. nov ■ 997, 

Ijepi.orkaphiSi gen. nov, 998 

FampdmrielitJii/^, gep. nov, 1003 

Famplwria, gen, nov., 1003 

F(miUa picta^ up. n 1007 

MoUiemsia gracilis, nom. nov. ' ' , 1013 

j 4 imleL nigrofasciata^sp.n, 1015 

X. a rmkli, sp, n. 1016 

X, fjmata, sp. ii ■ 1016 

Z. eaud(7fasci{{ta, ep,' n 101/ 

Z, keierandriaf sp. n, ' ,■ 1017 


The 'Poaciliiliie are wiparons OypT'inodonts in which the anal 
fin of the male ■ is advanced a.nd modified unto an introiiiittent 
.organ. They are American, ranging from 'Carolina to Argentina ■ 
and from Arizona to Ecuador; many of the specfes' live in the 
sea as well as in fresh water. ■ Most of the species 'are qifita 
small, two or three inches long ; the gia,nt.of the group, Behnesm 
attains a length of eight inches^ In some forms the 
males are much s,raaller than the females, and the adult male 'of 
/onimsff, 1,5 to 30 mm, long, ,is one of the smallest} 
fishes known ; in, several species male's are rather scarce^. 

■. In Gunther's classification' (Cat', Fish. voL vj.) the Cypiinodonts 
were' divided into 'Oarnivor®,'. with .the inte'Stina, .sliort or hut 
little convoluted' and the bo'nes.". of '-the lower' jawi firmly iinitech 
and Lininophagie, /with the "'intestine long' and. convoluted and 
the hones of the' lower .Jaw" loosely eon ii'Ccted. It is now known 
tiiat both types occur in two'dlstiact gubfamilies, Characodontinaa 
and' Pireiliimn, e'im! ,'ther0, is, 'good '.'evidence that in the latter th§ 

. . ,' ■ , * '.For 'ri'pkiiat'bn'of'to Fbt^s 'mi p,,.'IO|.Sr'. ■ ' 
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liliiiiopliagoiis structure lias been . evolved three or four times 
iiidepeiuieiithu 

The iiiti'omittent organ is freely inova.ble and is supported 
internally by bony stays. 2 to 5 in number, that pi’oject down- 
wards and forwards from the bridges that connect the parapo- 
physes ot the posterior pnecandal vertehrie. It is formed b}" the 
prolongation of the tliird, fourth, and fifth anal rays, the first 
and last of whicli are stout and are more or less expanded trans- 
versely so as to margin a ginove on one side or the other, or they 
may even meet so as to form a tube. The urogenital orifice is 
directly in front of the base of the fin, and may often l^e covered 
by the pelvic fins, which, doubtless, help to conduct the seminal 
fluid into the groove, or in certain forms wdiere the pelvic flns of 
tlie male are considerably enlarged they may be closely applieii 
to the intromittent organ, converting the grooves into closed 
tubes. The distal segments of the prolonged rays may he 
variously modified into spines, hooks, barbs, etc., which may help 
to retain tlie organ in position during coition. 

The difterences in structure of the intmmittent organ are of 
great systematic importance ; hitherto they luave been a]mo^t 
neglected, except by Eigenma nn (Proc. TJ.S. Is at. Mns. xxxii. 
1907, p. 425), wlio has described them in the genera. LehkUs. 
Ginmlhius. Glandichthijs, FhaUoceros, and Idialloptyckm 

Many of the species eat Mosquito larvae, and the Millions 
fish {Lehutes reticiilatm) has been introduced into many countries 
in the hope that it will check malarial fever t. On account of 
their small size, pretty appearance, and interesting liabits the 
Pmciiiiiia^ are great favourites with European aquarium 
especially in Grerinany; .several of the new species described 
lielow liave been sent to me by my valued eorrespoinlents in 
Hamburg, Herr J. P. Arnold and Herr A. llacliow, as newly 
imported aquarium-fishes. In the German aquariiini-journals 
and in two booklets by Stan sch (DielebendgeljarendeZahnhiikfen, 
Leipzig, Wenzel, 1910, 1911) have appeared many accounts of the 
habits of different species : fi*om these one gathers that tim 
broods follow each other at intervals of only a few Weeks, but 
that the number of young varies greatly according to the species; 
thus a pair of FceciUa pant had broods of 8, 11, and 10 at 
intervals of four weeks, but in P. invrpam 124 were counted in a 
single brood. The new’-born young are usually from 5 to 10 mm. 
long and grow rapidly, in many species attaining sexual matiiritj 
in about three months. The' breeding-habits ai'e of great interest : 
in species where tlie males a.re brilliantly ornamented {MoF 
d^mdsia^ Xipliophorus^ Fcmiliahranneri) they dart about displaying 
' their beauty ; in , these’ and In related forms the females appear 
tG\ encourage their .'advances, but' in others they are quite shy 
and their mates liave to exercise cunning tO' get, near them. It 

. Some additional figures are given' fiy Langer in a paper on the morphology of 
these fishes, just pnhlished (Morph.' Jalirb- xlvii.). ' ■ 

V,'. t See PZ.S. 1910, inllfij 1013,^ p., 906. ' ■ ; 
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is of some ioterest to note tiiat in Fceellla ami rel;ite<l genera. 
the females welcome the attentions of the males ainl the intro- 
niitteiit organ is finite short, but as in Gamhusia and PhciUocerm 
tile females try to mahe the males keep their distance it is 
iiiiicli longer, 

S^impsis of the Genera^. 

I. Lr^wer edge of oaiidiil peduncle sharp, witliout a 
niedifiii series of scales ; bones of lower jaw tirmlj 
united ; teeth eoincal or villiform. 
llodiv rather i!ee|j ; pelvic tins well developed, behind base 
of pectorals ; anal fin nf male without long appen- 
dages 1. Alfdm. 

Ilod.v elongate; pelvic tins absent in female, minute and 
below gill-openings in male ; anal fin of male ending 
iii a pair of long appemlages with spine-like processes 2. Tomenni^. 

11. Lower edge of caudal peduncle rounded or obtuse, 
with median series of scales. 

A. Pelvic tins similar in both sexes. 

1. First produced ray of anal hn of male without 
long processes or appendages. 
it. Third and posterior branch of second pro- 
duced ray of anal tin of male each ending 
ill a retrorse spine or hook. 

Jsws not produced; teeth conical or villiform; anal tin 
of male with distal part of tirst produced ray serrated, 
the tenniiial serrations directed towards its tip; 
third producai ray and posterior branch of secoml 
each ending in a retrorse hook. Dorsal 6-12 ; origi]} 

behind that of anal d, Cnnw?oi6'iti, 

daws produced ; teeth slender, pointed, depressible ; anal 
till of male with terminal segments of first produced 
ray not forming semitions ; third produced ray and 
posterior branch of second each ending in a retrorse 

spin e 1 . Ihioit 

h. Third and posterior branch of second pro- 
duced rays of anal fin of male not bearing 
retrorse hooks or spines. 

Anal fin of male ending in a more or less 
distinct antrorse hook, the anterior braimh 
of the second produced my curved for> 
ward. 

* Mouth niodemte, with distinct lateral 
cleft ; teeth conical or villiform, 
t Dorsal 7-12 ; origin behind that of anal. 

Extremity of anal fin of male supported equally by third 


and anterior branch of second produced rays 5. Frmpiehtfufit, 

Extremity of anal fin of male supported equaijy by first 

and anterior branch of second produced rays 6. Friapdla. 


ft Dorsal 11-17 ; origin in advance of 
that of anal ; extremity of male anal 
fin a strong hook formed by the un- 
segmented end of the anterior branch 
of the second produced ray 7. 

** Mouth small, without distinct lateral 
cleft ; hook at end of anal fin of male 
formed by anterior branch of second 
produced ray. ' , ' . ■ 

* The differences in the structure of . the male intromittent organ ' used: in this 
synopsis are illustrated in text-figs. 168, 1,69.. (genera 1 to 4 and' 11), 170 to 

10), 171 (genera 10 ami 1-i). 172 (genera 14."t<> 22), and. 173' (geiiera 23 to, 26). 
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Teotli soiiKHvliat oompressei], poiatal ; anal fin of nnil<=; 
with lirst protiuced ray not serrated, third longer 

tliuu posleritH’ lirauch o*f second S'. Iletemiulria, 

Teeth hi-oad incisors; anal tin of male with tirst pro- 
duced ray serrated not tar fr<»iu tip, third shorter 
than posterior branch of second 0. TseudopccoUia. 

Alouth siinili, transverse ; teeth movable, 
oiir-shaped. Extremity of anal tin of 
male supported equalij' by first and 
anterior branch of second produced 


rays ; first not serrated 10 . Tmmd iapsh\ 

/3. Anal fin of male short, ending in a small 
retrorse hook formed by second and 
third produced rays; teeth conical or 

villiform 11. BracJiprhaphis. 

y. Anal fin of male long and slender, not 
ending in an antrorse hook. 

Kones of lower jaw firmly united; teeth conical or villi- 

fovin, fixed 12. Ltpiorhaphlft. 

Bones of lower jaw loosely connected ; teeth more or less 

ex]»anded and compressed, movable 13. BJtaUoptpchm. 


2. First produced ray of anal fin of male eiuling 

in an antrorse appendage; mouth small, but 
bones of lower jaw ratlier firmly joined. 

Appendage forked, each fork antler-like; teeth oar- 
shaped 14. Bliitlloeeros. 

Appendage not forked, long, doubly curved, pointed; 

teeth chisel-shaped 15. Cuestepodon. 

3. First produced ray of anal fin of male bearing 

a pair of curved honi-like processes not far 
from its end. 

a. Bones of lower jaw firmly united. 


Teeth chisel-shaped; outer series dose-set 16. GJaridkditJn/s. 

Teeth spear-shaped ; outer series spaced 17. Toxtis. 

h. Bones of lower jaw loosely connected ; teeth 

movable 18. Girardinus, 

B. Pelvic fins enlarged in the males, the second ray 
longest, 

1. Bones of lower jaw finnly united ; outer series 

of teeth slender, pointed 19. Fanipjiorichthpf!. 

2. Bones of lower jaw rather firmly united; outer 

series of teeth broad inci.sors 20. FawpJioria, 


3. Bones of lower jaw loosely connected ; outer 
series of teeth slender, carved, oar- or spoon- 
shaped ; intromittent organ short, 

■a. Extremity of intromittent organ unpro- 
tected; first produced ray with terminal 
hook and strong sahtenninal seiTatiuns; 
anterior branch of second hooked forward ; 
posterior branch of second with distal seg- 
ments produced into semtions beyond 
extremity of third. 

Third produced ray without hook; anterior branch of 


second unsegmonted distaliy ; caudal similar in both 

sexes. Dorsal 9-11^ ' 21. Flatppmcihis. 

Third produced lay ending in a retrorse hook; anterior 
branch of second segmented throughout; caudal 
of male with lower rays produced into a long 

pointed appendage. Dorsal 11-15.....,' 22. Xiphophorm. 

h. Extremity of intromittent orgau protected by 


a hood of thick skin that can be .slipped oif 
' fro.nt wards, being attached only at' its ba» 

■ " to the first prolonged ray. ■ 
ft. First prolonged ray tatjering evenly, sharply 
' serrated distaliy. 
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Fir>t prCi9)ng>'(i ray witbont ai5tror.se spine; last witlsoiu 

terui:!i;sl poieess “ 2.*.’. Fcei-^tlia. 

Fir:4> proloij'^eil n\y without sintrovsi; sptiiie; end of last 
i.'earing” a [lair of processes directed outwards and 

towards tlie base of the tin 2-i. Fehisfes, 

First prolonged i-av bearing a small ;intror.>e spine at tjr 

near its end ; last with processes as in Lehistes 25. 2Iollien.isut. 

8. First prolonged ray becoming abruptly 
slender at some distance from eiidj not 


sliai'idy serrated, bearing a small antrorse 
spine at or near its end ; last prolonged 
ray without terminal proce-sses 26. Lhnia. 

1. Alfaro Meek, 1912. 

l\i(dmoriia (non Le^Yis) Ileg-an, Ann. Nat. Hist. (8) ii. 
1908, p. 462. 

Alfaro Meek, .Field Miis. .Fubl. Zook x., Sept. 1912, p. 72. 

JMahf.rickthjfs Eegaii, gVnn. Mag, Nat. Hist. (S) x., Nor. 1912, 
p. 494. 

Tills genus resembles Gamhusta, except for the sliarp lower edge 
of tlie tail. Tlie intromittent organ (text-%. 169 F,p. 990) is 
simple in structure, and tlie pelvic fins are enlarged in the male. 

1. Alfaro cultRiItfs. 

Petalosoma ciiltratum Ptegan, Ann. Mag. Nat. Hist, (8) ii. 
1908, p, 462. 

Alfaro amtiventralis Meek, Field Miis. PubL, Zook x. 1912, p. 72. 

Depth S| in the length. Dorsal 7-8 ; when kid back nearly 
reaching caudal. Anal 9-10, in advance of dorsal. 32 to 35 
sarles in a longitudinal series. Total length 45 to 90 mm. 

Costa Rica. 

2. Alfaro amazoxum. 

Petalosoma mnazoniim Regan, Ann. Mag. Nat. Hist. (8) viii. 
1911, p. 659, figs. ' . . 

Depth 3f in the length. Dorsal 8-9, when laid back not 
reaching caudal. .Anal 10, in advance of dorsak 33 or 34 scales 
in a longitudinal series. Total length 35 to 51 inm, 

Pt. Amazon at Obidos. 

2. Tomeerus Eigenm., 1909. 

Ann. Carnegie Mus. vi. p. 53. 

ToH,EURITS aRAClLIS. 

Eigenm. k c. and Mem. Carnegie Mus. v,T912, p, 460, pl'kv. 
figs. 7-8. 

British Guiana. 

■3. Gambusia Poey, 1855 

Mem. i. p, 382. 

Gmnhima (part.) Giinth, Gat, Fish. vi. p. 333.(1866) ; Garmaii, 

pichimta Poey (‘Synopsis/ p. 410, 1S68) Is -a doubtful species of uiicerfaia' 
position. 
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Mem. Mas, Comp. Zoo], xix. 1<S9;'), p. 82 ; Regan, Biol. Ceiitr.- 
Amer., Pisces, p. 93 (1907), 

Paratianibiosia Meek, Publ. Columbian Mils., ZooLt. 1904, p. 133, 

Tills genus, as now restricted, iiiclncles species in wliich the 
male intrornittent organ is inodex-ateR long, iiearlv J,- of the length 
of tlie fish (without caudal), and is formed on a deiiiiite plan 
which is subject to considerable modification in the different 
species. Tlie distal segments of the first prolonged ray are pro- 
lioced into processes directed more or less towaixis its apex ; the 
anterior bra, rich of the second prolonged ray is siender distally 
and at some distance from the end has an antinrse projection 
wliicii may be termed the “ ellrow ” ; the posterior branch of tliis 
ray ends in a retrorse pointed Iiook or iiarb, and the segments 
immediately proximal to the elbow of tlie anterior braiicli are 
produced backwards into serne ; the third prolonged ray ends in 
a hook more or less similar to that of tlie second. 

Of the 17 species here recognized I have seen males of 9, the 
distal part of the anal fin of each of them is figured. Of Gam- 
husia holhroohli (text-fig. 169 A) I hare examined two adult males, 
of G. ollgosticta (text-fig. 169 B)four, of G. xr/crerro/acris'fs (text-fig. 
168 A) two, of G. loragi (text-fig. 168 B) four, of G. graclUor 
(text-fig*. 168 0) three, of G, domimcensis (text-fig. 1(>9 C) two, 
of G, nigropunctata (text-fig. 168 F) one, of G. pimcMa (text- 
fig. 168 1)) three, and of G. senilis (text-fig. 168 E) cue. These 
sufiice to prove that the differences shown in the figures are really 
specific; the number, form, and size of the modified segments 
of the first 2 >roloiiged ray, the number of segments distal to 
the elbow, the form of the hook, and the number and length 
of the serras of the second prolonged ray, and the forin of the 
hook of the tliird, vary but slightly for each species. Tlie most 
noticeable variation is in, G, ollgosticta^ the other examples 
difiering from the one figured in the atldition of a segment 
to each hook, so tliat the anterior hook has a short stem and 
the posterior quite a long one. 

The following table gives the number of dorsal rays, of scales 
In a longitudinal series, and the distribution of the species : — 



D. ! 

Sc. 

Distribution. 

1. O. holbmohii t 

8 i 

30 

Virginia to Alabama. 

; 2. Gr. pafrnelts I 

7 

31-32 

Florida to Texas. 

i 3. <?. affinis j 

. 6-7 i 

30-31 ' 

Florida to Tampico. 

i '4. (x. senilis ■ ! 

8-9 ! 

30 

Cbilmalma, Al exico. 

&. &, iiimriKjnensis 

7-8 i 

28 

S. Mexico to Xiicarajiua. 

; ' 6., Gr. domi . 

7 i 

32 i 

Nicaragua. 

i' 7. G. cmidimltaia ■ 

6 i 

1 31 

; R. San Juan, Colombia. 

' 8. &. punctata 

h 10 'I 

i 31-33 

Cuba. , 

0,9. €r., mgroptmctatii 

! 9 

i 30' 

1 

'! 10. G.melanmticta 

1 9-10 

: 29-30 

i '' -> 

i IL pmu'Mculata 

i 

29-30 

1 

i 12. '■ G, fuelmhapleum ' 

i 11-12 

i 30-31 

; Jamaica, 

i IS,' G.^wrapi 

1:. ■ 8"... 

1 31-33 

i ' 

I' ' 14. Gr, oligosiicfa 

8-9 

i ' 29-31 


! 'll. ' G. pracilioi*. 

h 8-9,' 

! 31-33 

, 

] 1$., G, doMmlcemis 

,, 9' 

j ''.28-39 '' 


, 1 7. ■<?. e&pmamtms 

A ' '9 

i ■ '30-31 

:' GraiKl Cayman.' 

i 



CYPFa>:ODnxT fish 
Text-fig. 16S. 



Distal part of intromitteat organ of A, Gramhtma nieirm/zifeums. B. G. itraiiL 
C. G, (fracUlor, I). iJ, punctata. 'E, G. mulis. Y. G, %iigrop%metata.: 


1. Gambfsia HOLBBooKii. ' (Text-fig,' ,169 A, p. 990.) ' 

ffetermulrui kdbrookU Gimrdj'Proc. Acad. Philad., 185 % p.'.B'L; 
fJwnhmki" holhrookii Giintb... Cat. dFish. ■ , 334' (1866) ; 
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C^armaii, Mem. Miis. CJoinp. Zool. xix. 1895, p. 82, ,p]. xL 
figs. 4^13, 

' ffafjbchihs melcmops Cope, Proc. Amer. Phil. Soc. xi. 1877, 
p. 457. 

Zygonectes air Hat ns 3 ovd. & Brayton, Bull. U.8. Nat. Mus. xii. 
1878, p. 84. 

5 . Depth of bod}' 3| to 4 in the length, length of head 4. 
Diameter of eve 3 to 3|- in length of head, interorbital width 2. 
30 scales in a longitudinal series. Dorsal 8 ; origin alcove 
posterior end of anal, equidistant from base of pectoral and base 
of caudal ; longest rays | length of head. Anal 10. Pectoral 
length of head ; pelvics extending to origin of anal. Least 
de|)th of eaiidal peduncle | length of head. Olivaceous ; usually 
a dark l>ar I)elow the eye; a blaekish spot above the vent ; dorsal 
and caudal fins with small dark spots. 

. Origin of dorsal fin equidistant from eye and base of 
caudal, 

Virginia to Alabama. 

Here described from specimens from North Carolina and 
Virginia, 3 females 38-48 mm. in total length and 2 males of 
26 mm. 

2. Oambusia patruelis, 

IleUrmulria patruelis Baird & Girard, Proc. Acad. Philad. 1854, 
p. 390. 

Gbrtihmm patrueU^^ U.S. Mex. Bound. Surv,, Fish.p. 72, 

pi. xxxix. figs. 1-7. 

5 . Depth of body 3 in the length, length of head 4-, Diameter 
of eye in length of head, interorbita-l Avidth 2, 31 or 32 

gcales in a longitudinal series. Dorsal 7 ; origin behind end of 
base of anal, nearer to base of caudal than to base of pectoral ; 
longest rays I the length of head. Anal 10; first branched ray 
longest. Pectoml | length of head ; pelvics extending to vent. 
Least depth of cjiudal peduncle length of li6a,tb Brownish 
srbove, yellowish below ; dorsal and caudal fins with small dai*k 
spots. 

Florida to Texas. 

Here described from two specimens from Pensiicola {Jordcm)^ 
47 and 50 mm. in total length. 

X 'GaMBUSTA AFFIJ5IS. 

Ihteramlria aMnis- Baird k> Girard, Proe. Acad. Philad. 1854, 

, Omihmu affinis Girard, U.S. Mex. Bound. Surv., Fish, p.' '72, 
pi ■xxxix.,'ligs. 12^15 '(1859); Giinth. Cat.., Fish. vi. 'p, ,336 

|l'866). - ' , . . ■ ' ' y 

' ^mmhmda Proc., Acad., Phi lad. 1859, p, 1'2L ' 

, \ hmmilu t, c, p. 334r,'' ■ " 
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Z^igomcies hmchjpterus Ooi^e, Bull. U.S. Kat. Miis. xx. 1880, 
p. 1>4. 

Z-ggomctes iniiriis Jord. &> Gilb. Proc. LT.S. Xat. Miis. 1S82, 
p. 543. 

$ . 'Deptli of body SJ- to 4^ in the length, length of head 
31 to 4'|-. Diameter of eje3| to 4 in length of head, interorbital 
wlrltii li to 2. 30 or 31 scales in a longitudinal series. Dorsal 

6-7: origin above posterior part or end of anal, equidistant from 
some part of operculum or base of pectoral and base of caudal ; 
longest rays 4 to length of head. Anal 10-11, Pectoral from 
j to iiea.rly as loiig ns head ; pel vies reaching vent or origin of 
anal. Brownisli or olivaceous tibove, yellovvish or sihmry below ; 
stailes dark-edged ; usually a dark suborbital bar ; dorsal and 
cainh'il fiiivS with small dark spots. 

Florida to Tampico ; Mississippi. 

Numerous females, measuring up to 50 in 111. in total length, 
from Florida and Louisiana ; one from Tampico. 

4. Gambusia SENILIS. (Text-lig. 168 E.) 

? Eetemndrm nohUis Baird & Girard, Proc. Acad. Philad. 1853, 
p. 390. 

IGamlMsia mhilis Girard, U.S. Mex. Bound. Siirv., Fish. p. 71, 
pi. xxxix, tigs. 8-11 (1859). 

Cramhtma senilis Girard, Proc. Acad. Philad. 1859, p, 122. 

$ , Deptli of body 3 to 34 in the length, length of head 3| to 4. 
Diameter of eye SJ- in length of head, iiiterorbitai wldtli 2, 
30 scales in a longitudinal series. Dorsal 8-9 ; origin above 
midfile or posterior part of anal, equidistant from base of pectoral 
and base of caudal; longest rays f length of head. Anal 9-10. 
Pectoral | length of head ; pelvics reaching vent. Least depth 
of caiiilal peduncle f length of head. Brownish above, yellowish 
below; .scales da,rk-edged, especially on sides of abdo,meii ; a dark 
.suborbital bar and a dusky lateral band from eye to base of 
caudal. 

J . Origin of dorsal fin equidistant from praioperculiim and 
base of caudal. 

Chihuahua, Mexico, 

Several, females, 45 to 50' mm. in total length, and one 
male of 25: mm. 

5. Gambusia nicabaguensis. ' (Text-fig.. 168 A.) 

Gmnhmm mmmgimrms Giiiith.. Oat.' Fish. vx. p. 336 (1866), and 
I’raiis. Zool Soc. vi. 1868, p. 483, ph .Ixxxii. fig. 3 j Began, Biol. 
Geiitr.-Aineir., Pisces, p*' 96 (1907). 

l\miij€mihmia nimrmjmmk Meek, Publw Columbian Miis , Zook 
V. 1904,' p. 133. . 

Depth , of ■ body ; about '3 in the, length, length oh head 
'3-| to 4. ' Diameter of eye .3 to, 3-|- in^ .length of,, head, inter- 
orbitai width 2. *28 scale's. inm. longitudinal series.. . Dorsal ',7-8 
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origin abore or a lifctle behind ponterior en;i of anal, twice as far 
from middle of eye as from base of caaidal ; longest rays J or ^ 
length of bead. Anal 11 ; second bramclied ray longest, edge of 
fill emaiginate. Pecttn-al a little shorter than head ; pelvics 
rencdiing vent or origin of anal. Least depth of caudal peduncle 

lengtii of head. LTpper part of liody with 2 or 3 series of small 
(lark spots along the rows of scales; dorsal and caudal iins 
spotted. 

cT. Origin of dorsal fin twice as distant from end of snout as 
from base of caudal. 

Southern Mexico ; Nicaragua. 

Several females, 40 to 55 mm. in total length, and two males 
of 30 mm., including the types from Lake Nicaragua, and speci- 
mens from El Hide [Meek) and Goaxacoalcos [Arnold). 

6. (Iambus lA doth, sp. n. 

2 . Depth of body 3| in the length, length of head 3y. 
meter of eye 3-^ in length of head, interorbital width Ih. 32 scales 
in a longitudinal series. Dorsal 7 ; origin behind end of anal, 
twice as far from end f)f snout as from ba..se of caudal. Anal 10 ; 
anterior branched rays longest, but edge not emarginate. Least 
depth of cuidal peduncle slightly more than 1 length of head. 
Olivaceous : traces of spots on l)a.ck and on cainlal fin. 

Lake N icarngma,.. 

A single specimen of 33 mm., collected by Captain Dow. 

7. GaMBUSIA CAUDOVITT.ATA. 

Regan, Ann, Mag. Nat, Hist. (8) xii. 1913, p. 471. 

Recently described from a single specimen from the Condoto, 
a tributary of the San Juan, W. Colombia. 

8. Gameusia punctata. (Test-fig. 168 D.) 

G-amhiism punctata Poey, Mem. i. p. 384 (1855); Giinth. 
Cat, Fish. vi. p. 334 (1866); Jord. & Everm. Bull. U.S. Nat. 
Mus. xlvii. 1896, p. 680. 

5 . Depth of body 3 to 4 in the length, length of head 3^ 
to 4, Dianieter of eye 3 to 3|- in length of head, interorbital 
Mndtih 2. 31 to 33 scales in a longitudinal series. Dorsal 10 ; 
origin above posterior end of anal, nearer to i)ase of caudal than 
to head ; longest rays f to ^ the length of head. Anal 11 ; last 
simple or first branched ray longest ; edge of fin straight or 
slightly emarginate. Pectoral | length of head ; pelvics reaching 
vent. Least depth of caudal peduncle A to f length of head. 
Upper part of side with a dark spot on each scale, forming 3 to 5 
regular longitudinal series; usually small dark 'spots on dorsal 
and caudal, • 

d- Dorsal origin about equidistant from head and base of 
caudal ; longest raysA length of 'head. . 

: " Cuba.'; ' A k ' 

. .;,llere liescyibed ' from' 16 'females, measuring ■ up tO'85 mm. in'' 

total ;!engtl^' arid '3; males of 40';to 
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9. Oahbusja xighopuxctata. sp. n. (Text-fig. 168 F.) 

2 . Depth of bo:]y to 3|- in the lengtli, length of he-iil 

to . Diameter of eye 3 to 3^ in length of liea.d, inteiorliital 
width 2 to 2t-. 30 scales in a longiturlinal series. Dorsal 9 ; 

origin above posterior part of anal, equidivStant from base of 
])ectoral and lisase of candal. Anal 10-11. Least depth of caudal, 
]■)edollde less than |- length of head. Coloration as in I'elated 
species. 

f . Depth of body 4 in the length, length of head 3y. 
Diaiiieter of eye 3 in length of head, interorbitai width 24. 
Dorsa.l origin equidistant fi‘om middle of opei*tde and ].)ase of 
caudal: longest rays 4 length of head. Pectoral | length of 
liefid. 

Cnl)a. 

Here descril)ed from two females of 34 and 50 inm, and a mrde 
of 25 mm. fro,m Feianina:, Bemba,. 

10. Ga3!busia melaxosticta, sp. n. 

o. Deptli of body 3 in the length, length of head 3-| to 3^. 
Diameter of eye 3 to 3| in the length of liead, interorbitai 
width 2, 29 to 30 scales in a longitiidinal series. Dorsal 9-10 : 

origin aljove end of anal, equidistant from base of pectoral ami 
base of caudal ; longest ra.ys 1 to ^ length of hea.d. Anal 10-11 ; 
fii’st l>raiic]'se(l ray longest. Pectoi’al to length of head ; 
|,’telvics 1 ‘eaciiiiig vent. Lea,st deptli of caudal peduncle | length 
of head. Browmish al:)ove, golden below ; upper pa,:rts with 
scattered small dark spots ; dorsal and caudal fins spotted. 

Cuba. 

Three females from Ha.vana., 35 to '42 mm. in total lengtli, 
I'eceived from Dr. ,D. S Jordan. 

11. Gambusiapiixcticulata. 

Gamhiisia pimctlculala Poey, Mem. i. pp. 386, 390, pi, xxxi. 
figs. 6, 7 (18551; Olinth. Cat. Fish. vi. p. 334 (1866); Garman, 
Mem. Mus. Comp. ZooL xix. 1895, p>. 87. 

9 . Depth of body 3^ to 3-4 in the length, length of head 
4 to 4-|-. Diameter of eye 3| in, length of head, interorbitai 
width 2. Mouth smaller than in any other species of the genus. 
29 or 30 scales in a longitiulinai series. Dorsal 9 ; origin above 
middle or posterior part of anal., equidistant from head a,iid base 
of caudal ; fin rounded, the' longest rays | , length of he,ad. 
Anal 11, pointed. Pectoral f or f length of head ; pelvics sinalL 
Least depth' of caudal peduncle f length of ' head, ■ Upper .parts 
with scattered small dark spots ; 2 or 3 aeries of small black spots 
on dorsal and cautlal fins. ’ ■ 

, 'Origin of dorsal equidistant , from eye and base of 'caudal; 
loiig'est rays I” length .of head,. , ■ 

Cuba. , ' 

Here desciibed from two females,; 3,5 in in. in totallength, ^pre- 
sented by Captain ,'Yipan. 
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12. Gambusia melanopleuha. 

Fmcilia melcmo'pleimi Gosse, Soj. in Jamaica, p. 84, pi. i, iig. 3 
(1851). 

Ilaphchilu^^ Giiiith. Ckt. Fish. vi. p. 317 (186C)). 

Gamh-usia mdcmopleimt Garman, Mem. Miis. Comp. Zool. xix. 
1895, p. 88. 

Deptli of l:)ody 3 in the length, length of head 34. Diameter 
of eye 3 to 3|- in length of head, interorbital width 1|-. 30 or 31 

scales in a longitudinal series. Dorsal 11-12 ; origin above 
posterior part of anal, equidistant from base of pectoral and base 
of caudal ; longest rays 4 length of head. Anal 10--11 ; branched 
rays slightly decreasing from first or second. Pectoral | length 
of head ; pelvics reaching vent. Least depth of caudal peduncle 
I or |- length of liead. Traces of spots on dorsal and anal tins 
and in some of a few spots on the hack. 

Jamaica. 

Several females, the largest 47 mm. in total length, types of the 
species. 

13. Gambusia wrayi, sp. n. (Pi. XCIX. figs. 3, 4, and Text- 

fig. 168 B.) 

$ . Depth of body to 4 in the length, length of head 
3| to 3|% Diameter of eye 3 to 34 in length of head, inter- 
orbital width 2. 31 to 33 scales in a longitudinal series. 

Dorsal 8 ; origin above posterior part of anal, equidistant from 
base of pectoral and base of caudal ; longest rays | lengtli of 
head. Anal 10-11 ; second branched ray longest. Pectoral 

length of head; pelvics reacliing vent. Caudal rounded or 
siibtrimcate. Least depth of caudal peduncle | to |- length of 
head. Coloration probably as in G. gracilior, 

(S . Dorsal origin equidistant from middle or posteiior part of 
operculum and base of caudal ; longest ray f length of head. 
Least depth of caudal peduncle |- or |- length of head, 

Jamaica. 

Eight females measuring up to 55 mm. in total length, and 
four ad lilt males of 35 to 40 mm,, collected by C. A. Wx'ay. 

14. Gambusia oligosticta, sp. n. (PL XCIX. figs. 1, 2, and 
Text-fig. 169 B.) 

5 . Depth of body 2f to in the length, length of head 
3 to 34 . Diameter of eye 3 to 3^]- in length of head, inter- 
orbital width 2, 29 to 31 scales in a longitudinal series. Dorsal 
8-9 ; origin above last 2 or 3 rays of anal, equidistant from base 
of caudal and base of pectoral; fin rounded, longest rays | lengtli 
of' head," , Anal, 1 0-1 L; ■ first ■ branched ray' longest, the rest 
regularly decreasing. Pectoral f length of head ; pelvics reaching 
vent.:, 'Caudal .rounded or subtruneate. Least depth, of 'caudal 
.peduncle' f or -| .the ' length of head, Brow'nisli above, "yellowish 
''below; , edges' of scales darker,* usually , a dark lateral stripe and 
,a„fe'w' scattered .spots,; dorsal and caud'al with small 'spots, ,\ 
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c?. Dorsal origin equidistant from eye or postor!)ital i-^u.rt o? 
'head and base of eaudai ; longest rays ^ the lengtii of head. 

Jaaiiaica, 

Six females, measuring up to 47 mm. in total length, and seven 
males, the largest 33 iiim. Some of tliese were coilecter! by 
(J. A. Wrajq others by the Rev. J. See<l Roberts. 

15. Oambitsia. geacilioe. vsp. u. (Pl.'XCIX. figs. 5, 6, and 
Text-fig. 168 C.) 

2 . Depth of body equal to or a little moi‘e tlian length, of 
Ijei'id, wiiieii is 3|- (young) to 4 in the length, of the fisli. 
l')iaineter of eye 3 in length of hea.d, iiiterorbitai widtii 2. 
31. to 33 scales in a longitudinal series. Dorsal 8-9 ; origi,n 
a.bove end of anal, a little nearer ■ to base of eaiida] tlia,n to base 
of pectoral ; fin rounded, longest rays ^ iengtli of head. A.nal 
10-11; first or second bra..nched rays longest, the rest regularly 
decreasing. Pectoral as long a.s head witliout snout ; pelvics 
reaching vent. Caudal roiimled or subtruncate. Ca uda! peduncle 
slender, its least depth the length of liead. Brownish above, 
yellowish below ; usually a narrow dark latei-al stripe, some- 
ti Hies a few scattered dark spots; dorsal and caudal with small 
spot.s. 

c? . Dorsal further forward and more elevates! ; origin about 
et|iiidistant from middle of opercle and base of caudal ; longest 
rays about -| the length of head. Least depth, of caudal peduncle 
|-' the length of head. 

Jamaica. 

Eiglit females, measuring up to 50 mm. in total length, a,nd 
five males, the largest 37 inm., collected by 0. Wray. These were 
mix'ed up with the examples of G. oUgosticta, and could be picked 
out by their more slender form and smaller head, cliaractei’S 
foimd to be associated with difierenees in the structure of the 
intromitteiit organ. 

16. Gambusia bominioexsis, .sp. n. (PL XCIX. fi‘>^ ' 7 and 
Text-fig. 169 C.) ' , 

Depth of body 31 in the length, length of Ijead 3|. 
Diameter of eye 3|- in length of head, interorbital width 1 
28 or 29 scales in a longitudinal series. Dorsal 9 ; origin above 
posterior end of anal, nea,rer base of caudal than base of pectoral ; 
longest rays f length of head. AnallCDll; first branched ray 
longest. Pectoral I length of head; peivics reaching origin o*f 
anal. Least, depth of caudal peduncle f , length of liead. 
Brownish, . scales ■ dark-edged ; ' a faint lateral , ,stripe ; : a Tew 
scattered dark spots on upper parts ; ^ abdomen golden ; , dorsal and . '■ 
caudal fins with' series of small dark spots. 

Dorsal origin equidisbintTrom head and base of eaiidal' 

Haiti. 

A female ,of 52 mm., , and two males, each 25 113111 . in total '"' 
length, presented by Herr, A. .Rachow., , ■■ ■ 

■ Pkog. Zool. Soc.---i913, Xo.' LXYI. ■ • '' ' ' ^ 
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2 to 2|-. 30 or 31 scales in a longitadiiial series. Dorsal 9 ; 

origin above middle of anal, equidistant from operculum and base 
of caudal ; longest rays nearly | length of head. Anal 10; first 
braiiclied ray longest.*” Pectoral | length of head ; pel vies reaching 
vent. Least depth of caudal peduncle i length of head. Oliva- 
ceous : scales dark-edged ; a dark bar below eye ; dorsal fin with 
two series of dark spots ; caudal faintly spotted. 

Ora lid Caiuiiaii. 

Two females, 22 and 26 mm. in total length. 


4. Beloxesox Kner, 1860. 

Sitzungsb. Akad. Wien, xh p. 419. 

Related to Gmnbusmj but the jaws produced, with broad bands 
of slender, pointed, depressible teeth. Anal fin of male very 
similar to tliat of Gamhusia, differing in that the terminal seg- 
ments of the fii’St produced ray are not serrated, while rather 
small refcrorse spines at the ends of the third and the posterior 
branch of the second produced rays represent the hooks of 
Gariihmki. 

A single species. 

Brloxesox BELizAxus. (Text-fig. 169 E.) 

Bdmesox heUzarms Kner, Sitzungsb. Akad. Wien, xl. 1860, 
p. 419, fig.; Chinth. Oat. Fish. vi. p. 333 (1866); Meek, Publ. 
Columbian Mus.,Zool. v. 1904, p. 135; Began, Biol. Centr.-Amer., 
Pisces, p. 93 (1907). 

Depth of body 4 to 6 in the length, length of head nearly 3. 
Snout “I the length of head. 55 to 65 scales in a longitudinal 
series. Dorsal 9-10. Anal 10-12, in advance of dorsal. 

Atlantic Slope of Vera Cruz, British Honduras, and Guatemala. 

The largest species of the group, the males attaining 100 mm., 
the females 200 mm. in total length. Here described from ten 
specimens from Perez, Belize, and Hake Peten. 

5. Peiapichthys, gen. nov. 

Differs from Gamhn>sici in that the inti’omittent organ is longer, 
when laid back nearly reaching the caudal fin, and is quite 
differently formed ; the terminal part is hooked forward and the 
prolonged rays taper distaJH and have no specially modified 
segments, except tlie usual seri*^ of the' posterior branch of the 
second ; the first px*oIonged ray does not extend to the apex, and 
the hook is supported by the anterior branch of .the second and 
the third (text-fig. 170' B). ' 

It is here assumed that five, species from Central America and 
■Colombia are congeneric with P. the only 'species .'of' 

wlii'Ch I have exami'ued males; in all -but P. pcirAmm®' males are 
.known. ■ and agree' wfith, those of^ P. mimctem in, their .long, ' intro- 
mittent organ. 
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>Sj/nopsis of the Species, 

I Dt'i nil of dorsal fiu in. or a little in advance of, middle of 
entire ]eHg:tli (inclit-ling caudal liii). above anterior part or 
middle of anal. 

A. D. 10-12 : Jio biacl' spot on anal fin 

lb I). S~9; a blackisli spot on anal fin. 

L'!nitli of bead 31- to Sf in lengtli of fisli (without caudal) 

Lenjth of bead to M in lengtli of fish (without caudal) 

IL Orisiii of dorsal liu much nearer to end of caudal fin tliaii 
to tip of snout, above posterior part or posterior end of 
anal. I). 7-S. 

A hlacliisli spot on anal fin 

7 jir S dark vertical bars on posterior part of bod.v 

8 or 9 dark Ijar» on anterior f of body 

1. Priapichthvs AXSECTEXS. (Text-fig. ITO B.) 

Gambasla anneeimis Regan, Ann. Mag. N. H. (7) xix. 190 (, 

p. 259, and Biol. Oeutr.-Amer., Pi.sces, p. 97, pi. xiv. figs. 5, 6 
(1907). 

Costa Eiea. 

2. Priapichthys episcopi. 

Gamhma episcopi Bteind. SitzAingsb. Akacl. Wien.lxxvii. 1878, 
|), 387, pi ii. iigs. 3, 4. 

Paiiaiiif'i. 

3. Priapichthys xighovextralis. 

Gkmihmia nignmntralis Eigenm. Indiana Univ. Studies, 1912, 
'Ko, 8, p. 26. 

Rio San Juan, Colombia. 

4. Priapichthys parismina. 

Gambmia parisrama Publ Field. Mus., Zool. x. 1912, 

p. 71. ' 

Costa Rica. 

5. Priapichthys tridextiger. 

Gamhma iriientiger Garman,- Mem. Mus. Comp, Zool xix. 
1895, p. 89. 

Panama. 

B. Peiapichthys thrrubarexsis. 

'Qmnhimkt tumiharensis Meek, Publ Field Mus., Zool. x. 1912, 

p.7l. 

Costa "Rica. 

'' Perhaps a sjnonym of; P. 

6, Priapelea, gen. BOV. 

This 'genuS'Sliows.'relationship'to Friapi&Mhgs in the structure 
of the' long intromittent organ' as well as in' other characters. " 


awiectens. 

episcopi. 

nigromntralis. 


pacismma. 

tridentiger. 

tiirruharensis. 
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PRIAPELLA BOXITA. (Text-%. 170 E.) 

Qamhusia honita Meek, PabL Columbian Miis., ZooL y. 1904, 
p. 132, fig. 39; Regan, Biol. Centr.-Anier., Pisces, p. 95 
(1907). 

Rio Papaloapam in Mexico. 


7. PsEUBoxiPHOPHOKUS Bleek., 1803. 

Atl. Ichtli. iii. p. 140; Giintb. Cat. Pish. vi. p. 332 (1866). 

Differs from Priapiclithys in the longer dorsal fin originating 
in advance of the anal ( $ ) and in the struct ore of the intro - 
rnittent organ (text-fig. 170 C), with the anterior branch of the 
second prolonged ray ending in an unsegmented antrorse hook, 
at the base of which the first and third prolonged rays terminate. 

There are three species from Mexico and Central America, hut 
males of one only (P. himaculatus) ha.ve been described. 

1 . PsEUBOXIPHOPHORUS TERRABEXSIS. 

G-mihusia terrabensis Regan, Ann. Mag. IST. H. (7) xix. 1907, 
p. 260; Biol. Centr.-Amer., Pisces, p. 97, pi. xii. fig. 7 (1907). 

Dorsal 12-14 ; origin nearly equidistant from tip of snout and 
base of caudal. Anal 9-10 ; origin nearly below middle of dorsal. 
No dark spot above pectorab 

Rio Grande de Terx^aba, Costa Rica. 

2. PSEIJBOXIPHOPHORUS JOXESII. 

Mollknisia jonesii Giintb. Ann, Mag. N. H. (4) xiv. 1874, 
p. 371. 

Psetidoxipliophorus pauciradiaius Regan, Ann. Mag. N, H. (7) 
xiii. 1904, p. 256 and xvi. 1905, p. 362. 

Qamhusia jonesii Regan, Biol. Centr.-Amer., Pisces, p. 97, pi. xii. 
fig. 8 (1907)] 

Dorsal 11-13 ; origin equidistant from tip of snout and middle 
or posterior part of caudal. Anal 9-11, belo-w anterior part of 
dorsi^L A dark spot above pectoral. 

Mountain lakes and streams of Central Yera Cruz, Mexico, 

3. PsEUBoxiPHOPHORTJS BiMAcmATUs. (Text-fig. 170 C.) 

^ Xiphophorm hmacidahis Heck. Sitzungsb. Akad, Wien, i. 1848, 
p. 296, pL ix. figs. 1, 2. 

Psetidoxiphophorm himaculatus Giintb. Cat. Fish. vi. p. 332 
(1866) ; Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 81. 

Qamhusia hwiacidata Regan, Biol. Centr.-Amer., Pisces, , p. 98, 
pi. xiv. fig. 4. 

Dorsal; 13-1 7 ; origin nearly equidistant from tip of snout and 



f eaiidal. A 
pot above pec 
dieni ^lexieo. 





CtPRIXODOXT FISHES. 


995 


8. Heteranbria, Agass., 1853. 

Amer. Joiirn. Sci. xvi. p. 135. 

Gircmlinus (part.) Giinth. Gat. Fish. ri. p. 351 (1866). 

Hetercmdria (part.) Garman, Mem. Mus. Ooiiip. Zool. xix. 1895, 
p. 90. 

Differs from Gmihmia and Friapickthjjs in the small transverse 
iiioiitii and compressed pointed teeth, the enlarged outer teeth 
forming a close-set series. The intromittent organ is elongate, 
as in Priapichihjs, and its structure indicates a close relationship 
to that genus. It differs in tliat the thii*d prolonged raj is 
scarcely longer than the posterior branch of the second, so that 
the hook is supported only by the anterior branch of the second. 

Two species from the United States and Mexico. 

1. Heteraxbria FORMOSA. (Text-%. 1 70 A.) 

Agass. Amer. Journ. Sci. xix. 1855, p. 136 ; 
Garmaii, Mem. Mus, Oomp. Zool. xix. 1895, p, 91, pis. iy. fig. 7, 
viii. fig. 8, and xi. figs, 1-3 ; Jord. & Eyerni. Bull. U.S. Nat. Mus. 
xlvii. 1896, p. 687. 

G'mmUiMM fo?m%os}is Giinth. Cat. Fish. yi. p. 354 (1866). 

Depth of body 3| to 4 in the length, length of head 34 
to 4. Diameter of eye 3 to 3|- in length of head, interorbital 
width 2. 28 to 30 scales in a longitudinal series. Dorsal 7-8 ; 

origin above middle of anal, scarcely nearer to end of caudal than 
to tip of snout. Anal 10. A dark lateral band crossed by several 
vertical bars ; a blackish spot on basal part of dorsal, another on 
anal. 

South Carolina to Florida. 

Eight specimens, the largest female 30 mm., the males 15 to 
20 mm. in total length, 

2. Heteeaxdria fasciata. 

Gamimsmfasciata Meek, Publ. Columbian Mus., Zool. v. 1904, 
p* 129, fig. 37 ; Ilegan, Biol, Ceiitr,- Amer., Pisces, p. 95 (1 907). 

Ter}" similar to the preceding in form and coloration, except 
for the absence of the lateral band, differing especially in the 
more posterior dorsal fin, its origin above end of anal and much 
nearer to end of caudal than to tip of snout. Dorsal 8. Anal 
9-10. 32 scales in a longitudinal series. 

Southern' Mexico. 

Total length 55 rnm. 

Six specimens from Oaxaca and Tequesixtlan (Gadow), 

The male of this species has not yet been described. 

9. PsEunoPOECiLiA, gen. nov. 

Closely related to Heterandria, hut with the teeth broad 
trun^^ated incisors and the intromittent organ somewhat different 
in stnicture. ■ ■ 
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j'^SEUDOPa-NTLIA PESTLE. (Text-fig. 170F.) 

Ffecilm fistw Boiileiig. Boll. Mwa, Zooi. Torino, xiii. 1898, 
Xo. 329, p. 13* 

Saiita Elena, Western Eeufir]c»r. 

]0. PcECJLiOP.sis, gen. nov. 

Tl'iis genrLs has the nionth ami dentition of l\ecilia, but in the 
males the pelvic fins are neither enlarged nor modified, and the 
iiiti'oniitteiit organ is long and slender, Tlie first prolonged ra.y 
and tlie anterior branch of the second extend to the end of the 
till and are somewliat curved forward distall v; the posterior 
hranrii of tlie second is sliort and tlie third still sliorter and 
slender distally, so that the serrations of the second project 
beyond it (text- figs. 170 D and 171 B). 

j\fexico. Central America, and Colombia. 


Si/nopsis o f the Fpecie.^, 


1. Ibi’isal origin behind that of anal. 

SSkies of hod}* with a series of vertical bars 1. presklionh, 

A lateral series of spots, nsually more than 8 in number and 

smaller than the eye 2. htfzi. 

A lateral series of 4 to S spots, each about as large as the eye 5i. pieuroHpilits, 

Xo bars or spots 4. retropinna. 

'2. Dorsal origin in advance of that of anal. 

Diameter of eye 3 to 3i- in length of head, which is 3.1 to 3| in 

the length of fish iatJimensis, 

Diameter of eye 2.1 to 24 in length of head, which is 4 to 4.V in 

the length of fish t>. pittiepi. 


1. PffiC'ILIOFSIS PRESIDIONIS. (Text-fig* 170 D.), 

Pmeilia pmkFwms Jord. Chdver, Proc. Calif. Acad. (2) v. 
1895. p, 413, pi, xxix. 

Ginmlbii^s premlionis Regan, Biol. Oentr.”Amer., Pi.sces, ]>, 99 

(1907), 

As I Itave stated in the vBiologhC this form and tlie next seem 
to < lifter coloration, and should perhaps 

be regarded as subspecies of that species. 

Rio Pre-sidio in Sinaloa. 

. IMermidria colomhimim Eigenm. (Indiana Univ. Studies, 191 2, 
Xo., B,,p. 27;), from brackish water at 'the mouth of the R. Dagua, 
Cbjiombk, seems to 'be extremely similar' to I\ presidmm. 

, . 2, PffiCIUOPSIS LITTZI. 

ColombiaiT Mus., ZooL v. 1904, 

jx 148,. fig. 47,' , 

/ Uimrdinm'. httzi Regan, Biol.' (vetitn-Aiiier.' Pisces ' 

'(190'i)* ■ ■ \ : " ' ' * ' A' ■■■;; 

, ikxacii, Alexico; .R.'Motngua in, C'uatemaia. ' 
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3. POEOILIOPSiS PLEUROSPILUS. 

(jHrardmus pletirospilus Giiuth. Cat. Fish. vi. p. 37)5 (I86I3). 
and Trans. Zool. Boc. vi, 1868, p. 486, pil. Ixxxvii. fig. 1 ; Regan, 
-Biol. Centr.-Amer,, Pisces, p. 100 (1907). 

Lakes Duenas and Nacasil in Gnatemala. 

4. P^JECILIOPSIS RETROPIXXA. 

Foecilki retropirma Regan, Ann. Mag. Kat. Hist. (8) ii. 1908, 
p. 458. 

Costa Rica. 

5. PcEcmopsis iSTHMExsis, sp. 11. (PI. C. figs. 3, 4; and Text- 
fig. 171 B.) 

§ . Depth of body 2|-to 3 in the length, length of head 3.| to 3|, 
Diameter of 3 to 3^ in length of head, iiiterorbital widtii 
li to 2. 26 to 28 scales in a longitudinal series. Dorsal 9-10; 

origin equidistant from anterior edge of eye and base of caudal; 
longest ray | length of head. Anal 10 ; origin below fourth or 
fifth i‘ay of dorsal ; finst branclied ray longest, | length of liead or 
moi'e. Pectoral a little shorter than head ; pel vies i-eaehing anal. 
Least depth of caudal ped uncle f or | length of head. Olivaceous ; 
scales dark-edged ; a blackish spot above the vent ; fins dusky, the 
doi'sal with blackish basal })and and dark edge. 

8 . IDorsal origin equidistant from tip of snout and base of 
caudal, or nearer forinei* ; intromittent organ, when laid hack, 
nearly or quite reaching caudal fin ; indistinct cross-bars on body. 

Colon, Panama. 

8 females, 35 to 60 mm. in total length, and 4 males of 35 to 
42 mrn., presente<l by Herr A. Rachow. 

6. P(EClLIOPSIS PITTIEIII. 

PoecUki piitieri Meek, Field Mus. Piibh, Zool. x. 1912, p. 71. 

Closely related to the preceding, but described as with a smaller 
head and larger eye. 

" La Junta, Costa Rica. 

Total length 43 to 65 mm., males to 53 mm. 

11. Beach YRHAPH is, gen. nov. 

Diftersfrom Gamhmia in the shorter intromittent organ ending 
in a small retrorse hook formed by the second and third pro- 
duced i'*ays, 

BrACHYRHAPHIS RHABDOPHOEA. (Text-fig. 169 D.) 

Gamimsia rhahdophora Regan, Ann. Mag. Nat.. Hist. (8) ii. 
1908, p. 457. 

Costa Rica,. 

Specimens recent! received show that in this species tlie origin 
of the anal fin may be behind below -or iu' advance of that of.tiie 
doi'sah, ■ . 
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U&jjihusia iimhraiilis Meek (Piibl. Field Mils., Zool. x. 1912, 
p, 70) seems to differ from B, rhohdophora only in the larger 

eye. 

12. Leptorhaphis, gen. nov. 

'Differs frona Gamhiisia only in the structure of the intromitteiit 
organ, wliicii is longer and more slender than in that genus and 
slightly ciirved laack wards distall j. The first produced ray is not 
serrated, gradually tapers distally, and extends nearly to the tip 
of the fill ; the second is slightly longer and has the posterior 
limiich almost as long as the anterior and with the usual serra- 
tioris, which project externally ; the third ray also seems to reach 
nearly to the tip of the fin and appears to meet the first and form 
a, complete tube. 

Leptorhaphis ixpaxs. 

Xiphophorm gracilis Heck. Sitznngsb. Akad. Wien, i. 1848, 
p, 300, pL ix. figs. 3, 4. 

Gamhiisia infans Woolman, Bull. U.S. Fish. Comm. 1894, 


Text-fig. 171. 




Distal part of^intromittent msan of A. Pialloptj/chus jamarim and 
B. . Tiia rays have been separated. 
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p. 62, pi. ii. fig. 3 ; Meek, Pub], Columbian Miis., Zool. v. 1904, 
p. 131, fig, 38 ; Bega,n, Biol. Ceiitr.-Amer., Pisces, p. 96 (1907). 

GamJyiisia gracilis Meek, t. c. p. 130. 

Rio Lerma and Rio Balsas in Mexico ; ? Orizaba. 

13, Phalloptychus Eigenmann. 

Pfoc. U.S. Kat. Mus. xxxii. 1907, p. 430. 

Mouth and dentition of Pce.cilia* Introiiiittent organ long 
and slender; third produced ray crossing second on right side 
near base, meeting first and forming a closed tube ; second 
twisted distally so that tlje serrations are directed laterally 02 ‘ 
even forwards. 

Phalloptychus jaxuarius. (PI, C, figs. 7, 8. and text- 
fig. 171 A.) 

Girardmus januarms Hensei, Arch. f. Xat. xxxiv. 1868, 
p. 360, and xxxv. 1869, p. 89. 

Gmirdimis ikeringii Bouleng. Ann. & Mag. Nat. Hist. (6) 
iv. 1889, p. 266. 

Girardiniis s:onaius Schreiner, Arch. Mus. E.io Janeiro, xii, 
1903, p. 7. 

S.E. Biazil ; La Plata. 

This species may at once be recognized by its coloration, 
having several narrow' blackish vertical stripes on each side of 
the body. Dorsal 9 ; origin above or a little behind that of anal. 


14. Phalloceros Eigenm. 

Proc. Ij.B. Nat. Mus. xxxii. 1907, p. 431. 

Mouth small, but bones of lower jaw rather firmly joined ; 
teeth oar-shaped, slender, curved, as in Pcecilia. Introinittent 
organ long (about f length of fish to base of caudal) ; last segment 
of first produced ray modified into an antrorse appendage which 
bifurcates, eacli fork antler-like in form ; anterior branch of 
second ending just beyond the first in an aiitrorse process. 

Phalloceros caudomaculatus. (PL C. figs. 5, 6, and text- 

fig. 1720.) 

Gircmlinus caudimacidatus Hensei, Ai’ch. f. Nat. xxxiv. 1868, 
p. 362, and xxxv. 1869, p- 89. 

Qlaridodon jammrms Garman, Mem. Mus. Coinp. Eool. xix. 

1895, p. 42. 

S.E. Brazil ; La Plata. 

The coloration readily distingiuslies this species from Phalh- 
•ptychus jmmarius. Plain olivaceous, usually with a veiiical 
blackish spot on side ; below dorsal fin ; sometimes a, lateral series 
of ' dusky bars. Dorsal 7-8'; origin ■ above ' middle or posterior 
part of anal. 
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15. CxESTERODOx Garmaii. 

Mem. Mils. Comp. 5Jool. xix. 1895, p. 43. 

Gidapinnus Laiiger, jMorph. Jalirb. xlvii. 1913, p. 207, 

Moiitli small, but rami of lower jaw ra,tber firinly joined and 
teetli eiiisei-sliaped, broader tiian in FoecUia. Introinitteiit 
organ long (nearly f length of fish to base of caudal); last 
.segment of first produced ray an appendage which is not forked, 
but is very long, peculiarly curved, and pointed distally ; second 
ending in a process which is not or scarcely antrorse ; third 
teriiiiiiatiiig in a hook, as in Gamhasia. 

CXESTEROBOX DECEMMACULATITS, (Text-fig. 172 B.) 

Pmcilia (hcemmacidata Jenyns, ZooL ‘Beagle,’ Fish. p. 115, 
pi. xxii, tig. 1 (1842). 

Pmcilia qracilis Cuv. & Yah Hist. Hat. Poiss, xviii. 1846, 
p. 133, 

Vnesterochn decemmaculatus Garman, Mem. Mus. Comp. Zool. 
xix. 1895, p. 44. 

OnesteTodmi carmgiei Hasemari, Ann. Carnegie Mus. vii. 1911, 
p. 385, pi. Ixxxiii. 

La Plata. ; Eio Grande do Sub 

A small species, easily recognized by the lateral series of dark, 
rounded or vertically expanded spots. Dorsal 8-9 ; origin above 
or a little behind that of anal, 

16. Glaridighthys Garman, 1896. 

Glaridodm (non Seeley, Proc. R. Soc. xliv. 1888, p. 135); 
Garman, Mem. Mus. Comp. Zool. xix. 1895, p. 40. 

GkirklkMkjjs Garman, Amer. Hat. xxx. 1896, p. 232. 

Tins genus is well distinguished by the dentition and by the 
structure of the iiitromitteiit organ. It includes a single species 
from Cuba and perhaps one from Chihuahua, but males of the 
latter have not lieen described. 

1. Gearidichthys uxixotattjs. 

Girardimis ummtakm Poey, Mem. ii. pp. 309, 383 (1861); 
Giintli. Oat. Fish.' vi. p. 351 (1866). ■ 

: Glarkhion imimtaius Garman, Mem. Mus. Comp. Zool. xix. 
1895, p,'41, 

GliiTklichih'tfS Jdlcatus Higeiim. Bull. IJ.S. Fish. Comm, xxii 
p. 224,. 'fig. (1904), ' 

GhruUchthgs tonxdbasi Eigexim, t. c. p. 225, fig. 

2 . Depth of body 3|. to 4i in length, length of head 4 to 5. 
bye large, more than ^ of length of head. 28 to 31 scales in a 
longitiidinal seriei?.' 'Dorsal 9-11 • origin nearly equidistant from 
head and tese of caudal. Anal 10 ; origin well in advance of 
that ot <iorsa!. Olivaceous ; edges of scales usually darker ; often 
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a lateral series of short vertical bars ; usually a blackish spot 
above of anal fin. 

d' . Dors'd origin nearly et|uidisfcant from eye and base of 
caudal. Bars oid side well marked ; lateral vSpot indistinct ; a 
blackish std'eak behind first produced ray of anal. 

Here described from several specimens up to 75 mni. in total 
iengtli from Cuba, including a male of 47 mm. extremely similar 
to the type of Cr, torralhasU and co-types of G.falcatus, The last 
is a pale variety without the lateral spot, but structurally similar 
to G, imimtaiits; the slight production of the vertical fins is 
found ill several specimens with the typical coloration. 

2. Giakimcethys latidexs. 

Gkridodon laiklem Garm. Mem. Mus. Comp. Zool. xix. 1895, 
p. 42. 

Chill ualiiia ; ]\Iexico, 

17. Toxus Eigenm., 1904. 

Bull U.B. Fish. Comm. xxii. p. 226. 

This genus differs from the preceding only in the dentition. 

Toxus RIDDLEI. 

Eigenm. I. c. figs. 

Cuba. 

18. Girardixus Poey, 1855. 

Mein, i. pp. 383, 390.; Garinan, Mem. Mus. Comp. ZooL xix. 
1895, p. 45, 

Mouth and dentition as in Foecilia, but iiitromittent organ 
formed exactly as in the two preceding genera. 

A single species, from Cuba. ■ 

GiRARDIXUS, METALLICUS, (Text-fig. 172 A.) 

^ Poey,^ Mem. i. pp. 387, 391, ^pl. xxxi, figs. 8-1 i (1855) ; Giinth. 
Cat. Fish. vi. p. 351 (1866.); Garm. Mem. Mus. Comp. Zool, xix. 

1895, p, 46. 

Gimrdmm dmtmilatti-s Garm. t. e. p. 47. 

Girardmita creolm Garm. ,1. c. ■ , 

Girm^dimis garmmii Eigenm. Bull, TJ.S. Fish. Comm, xxii' 
p. 22S, fig. (19,04). ' 

HMemmlria mhensU Eigenm. t. 'C. p, 227, fig. ■ 

Itepth,of tody 3 to A; in length, length' of. head 4 to 4^. 
'Diameter of eye 2|.to 3Tn length of head. 27 to 3l"scales in a 
'longitiiclinai , series, .Dorsal 9 - 10 ; origin nearly , equidistant 
fro'-mvlmse of pectorahand .base'Of caudal (a' little 'nearer' head 
thaB' 'Caudal in 'd). ',Ana! A 0-12 origin ,'w.e.l] .''in ad'vance of. 
doml. ; Glivftceous; .edges ..of ■scales darker; usually a. lateral 
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series of dark bars ; dorsal with anterior edge dark a-iic! usually 
a bla-ekisli spot or band posteriorly near base. 

Cuba. 

Several specimens up to 70 mm. in total length. 

19. Pamphorichthys, gen. iiov. 

Mouth small ; bones of lower jaw firmly united ; a series of 
firmly set, slender, pointed teeth and a band of much smaller 
teeth within. Intestine long, coiled. Males with anal and 
pelvic fins below pectorals, the former a slender pointed organ 
about -J- the length of the fish (without caudal), the latter also 
modified, the outer rays produced, the inner about I- as long and 
forming a projection near their ends. 

This genus is based on Garman’s Heterandria mmor, which 
seems to differ from Heteranclria in the more slender teeth, 
longer intestine, and shoiter intromittent organ, but especially in 
the modification of the pelvic fins in the male. 

Pamphorichthys mixor. 

Ileiercmdria minor Garman, Mem. Mils. Gomp. Zool. xix. 
1895, p. 92. 

Amazon. 

20. Pamphoria, gen. nov. 

Mouth small; bones of lower jaw rather firmly joined ; a series 
of broad incisors and a band of minute tricuspid teeth within. 
Intestine long. Males with anal fin much advanced, forming an 
intromittent organ that is longer than the liead, and with the 
second ray of the pel vies produced. 

Pamphoria scalpridexs. 

Cnesterodon smljmdem Garman, Mem. Mus. Gomp. ZooL xix. 
1895, p. 45, pL V. fig. 12. pi. viii. fig. 17. 

Amazon. 

21. Platypoecilus Glmth., 1866. 

, Cat. Fish, vi. p. 350. , 

Mouth small, transverse ; bones of lower jaw loosely connected ; 
an outer series of slender curved teeth, somewhat expanded and 
compressed towards their apices, spoon-shaped or oar-shapecL 
Males with the pelvic fins enlarged, nearly as long as the intro- 
mitt ent organ, which is unpi'otected by a hood, but lias the 
distal end remarkably modified (text-fig. 172 D). 

Two species from Mexico, with the intromittent organ precisely 
similar in structure. 

1. Platypcecilus coxjchiaxus. . 

Limia couekiana Girard, Proc. Acad. Philad. 1859, p. 116. 

PmciMa couchuma Began , Biol. Centr.-Amer., Pisces, ' p. 104, 
pL xiv. fig.' 1, (1907). 
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Beptli of boOy about 2| in the length, length of iiea.r] about 4, 
23 to 27 scales" ill a longitudinal series. Dorsal 9-11 ; origin 
er|iiidistaiit from snout and .anterior part of caudal. Anal 7~8, 
opposite posterior i- of doi'sal Blackish or brownish above, 
yellowish below, the”' two colours sharply separated. 

Kio San Juan at l^Ionterey. 

2. PLATYPfficiLus MACULATUS. (TexDfig. 172 D.) 

Fkitjjpcedlm riVMidciius Giinth. Cat. Fish. vi. p. 350 (1866). 

Piecilia mscukita Regan, Biol. Centr.-Anier., Pisces, p. 105 
(1907). 

Closely related to P. comkianus. Depth of body 2 to 2|- in. 
tlie length, length of head to 3|-. Anal 8-9. Olivaceous ; a 
dark spot or crescent or a pair of spots at base of caudal. 

Atlantic Coast streams of Mexico and Guatemala. 

22. XiPHOPHOEus Heckel, 1848. 

Sitziingsb. Akad. Wien, i. p. 291. 

Clo.sely related to the preceding, as is shown by the grea.t 
similarity in the structure of the anal 6ns of the males (text-fig. 
172 E). The species occur in rivers of the Atlantic Slope from 
Tamaulipas to Guatemala. After examination of a large series 
of specimens I conclude that only 3 species are ’well established, 

1. 'XiPHOPHORUS MOXTEZUM.E. 

, Jord. A Snyder, Bull. TJ.B. Fish. Oomm. 1900, p. 131, fig. 11 ; 
Regan, Biol. Geiitr.-Anier., Pisces, p, 107 (1907). 

Dorsal 11-13. Anal 6-8. Scales 27 to 29. Depth about 3 
in the length, length of head about 4. Yellowish ; scales of 
upper paid- of body dark-erlged ; usually a dark lateral stripe. 

.Rio Paniico, Mexico. 

2. XiPHOPHORUS HELLERI. (Text-fig, 172 E.) 

Heck. Sitziiiigsb. Akad. Wien, i. 1848, p. 291, pi viii, ; Giinth. 
Cat. Fish, vi p. 349 (1866); Regan, Biol. Centr.-Amer., Pisces, 
p. 107' {1907). 

Xiphoi^wm gmntheri Jord. k Everni. Bull U.S. Xat. Mus. 
xlvii. 1896, ,p. 702. 

XiphQphorim jakiptB Meek, Publ. Columbian Mus., ZooL v. 
1903, p. i36,pLxi.' . . 

Xipkophorm strigaius Regan, t. c. pi. xiv. fig. 7, . 

Dorsal '11-14.' Anal 8-10. Scales 26 to 30. , Depth ' 3, to 4 
in the length, length of head 4 to,4f.' 'Sides of body blue, with 
red stripes between the se'ries' of scales. ' 

Southern Mexico.; Guatemala.''' 

Mexican examples have nearly always 'a. strong 'stripe from eye 
to of caudal fhe males- sometimes. w-ith' anO'ther 

feaekwards froui' axil ' of ,'pectoml ' in specimens' 
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from Ciiiateiiiala there is, as a rule, no strong lateral' stripe 
(gumtheri), 

Xiphophorus raehovii Began (Ann. Mag. Isat. Hist. (8) viii. 
191 Ij p. 373), from Puerto Barrios, Guatemala, has a pair of 
black spots at the base of the caudal fin ; other examples received, 
later from Puerto Barrios lack these spots, but are not very 
cliifereiit in other respects. Whether this is another variety of 
X. hdleri or a hybrid with Flati/pcecilm wicidatiis^ as some 
aquarium-writers in Germany believe, still remains to be settled, 

3. Xiphophorus brevis. 

Began, Ann. Mag. Nat. Hist. (7) xix. 1907, p. 65, and Biol. 
Centr.-Amer., Pisces, p. 108, pi. xiv. %s. 8, 9. 

Dorsal 13-15. Anal 9-10. Scales 27, Depth 2| to 2| in 
length, length of head 3| to 3f . No strong lateral stripe. 

British Honduras. 

23. PcECiLiA Schneider, 1801. 

Bloch's SjvSt. Ichth. p. 452. 

Fmcilia (part.) Giinth, Cat. Fish. vi. p. 339 (1866); Garman, 
M,'em. Mus. Comp. Zool. xix. 1895, p. 52. 

Mouth small, transverse ; teeth slender, curved, expanded 
towards the tip, spoon- or oar-shaped, forming a series with a 
band of minute teeth within ; hones of lower jaw loosely con- 
nected. Pelvic fins in male enlarged, the second ray prolonged. 
Intromittent organ short, its tip protected antei’iorlj by a cuta- 
neous hood ; first prolonged ray without terminal spine, with 
several segments not far from the end forming acute serrations ; 
last ray simple, without appendages (text-fig. 173 A-C). 

As now restricted this genus only includes four (or five) 
species from South America. 

Spnopms of the Species^ 


I. Dorsal 7-9; origin nearly above that of anal 1. vivi-para, ■ 

IL Dorsal 6-7. 

Origin of dorsal above posterior end of anal : usually a dark spot 
above pectoral, equidistant from head and dorsal fin 2. 

Origin of dorsal above middle or posterior part of anal ; a dark 
spot on each scale and dark stripes between the series of 
scales on sides of body S. picta. ' 

Origin of dorsal above middle of anal ; a blackish spot or bar 

at base of caudal fin ... 4. hrannerL 


-1, PcECiLiA viviPARA, (Text-fig. 173 0.) 

Pmcilia mvipara Schneid. Bloch’s Sjst. Ichth. p. 452, pL Ixxxvi. 
fig. 2 (1801) ; Giinth. Cat. Fish. vi. p, 344 (1866) ; Ga'raaan,,Mem, 
Mus. Comp. Zool. xix. 1895, p'. 53, .■ 

Pmcilia sehneidm Val. 'in Humboldt, ■ Obs. Zool.. ii p. 159 
(1828),; Cuv. & Yah, Hist. Nat. Poiss.,,sviii. p. 135 (1846). 

Feoc, Zool. Soc,— 1913, No, LXYII,, ' " mp' f 
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.Fitmlia surinmimms VaL t e. p. 158, pi. li. tig. 1 ; Gur. & Till 
t. c. p. 120, 

Fmdlk unimacidata Yai. t. e. p. 158, pL li- figs. % 5, 6 ; Cinx k 
Yal t. c. p. 128 ; Giintfi. t. c. p. 346. 

5 . Deptii of body *2| to 4 in the length, length of head 3-|- to 
Diamerer of eye 3 to 4 in length of head, interorbital width 
i| to 2. 25 to 27 scales in a longitudinal series. Boi’sal 7-9 ; 

origin nearly aijove that of anal and equidistant from some part 
of opercnkim and base of caudal. Anal 8-10. Pectoral a little 
shcuter than liead ; pel vies reaching vent. Least depth of caudal , 
pedoiicle f to | length of head. 01ivaceoii.s ; edges of scales usual ly 
darker ; Ijoily often with dark cross-bars ; often a blackish spot, 
which may l^e pale-edged, on upper part of side 2 or 3 scales in 
front of dorsal ,fiu ; often a pair of blackish spots at base of caudal 
above and below, extending along margins of fin ; fins sometimes 
iiiiroacnlate, but dorsal and caudal sometimes wfitii series of small 
spots, 01' riorsal with one or two blackish bands, 

c . Dorsad a little further forward and higher than in J . 
Yenezuela and Leeward Islands to the La Plata. 

Niiniei-ous examples, the largest female 80 mm, and the 
Ifirgest male 60 mm. 

2. PfficiLiA PAR.E. (Text-fig. 173 B.) 

PmciUa tdripara parm Eigenin. Ann. jST.Y. Acad. vii. 1894, 
p. 6*29. , 

? Pmcilki (imazmika Garman, Mem. Miis, Comp. Zool. xix. 
1895, p. . 64. 

Amniliophacebis hifiircus Eigenm. Mem. Carnegie Miis. 
1912, p. 459, pL Ixv. figs. 4-6. 

0 . Depth of body 34 in the length, length of head 3-|. 
Diameter of eye 3^ in length of head, interorbital width 2. 28 
scales in a longitudinal series. Dorsal 6 ; origin above posterior 
end of anal, nearly equidistant from head and base of caudal; 
middle rays longest, 4 length of head. Anal 8-9. Pectoral | 
length of head ; pelvics extending to origin of anal. Least 
depth of caudal peduncle f length of head. Olivaceous ; usually 
a pale lateral stripe; a veidically expanded dark spot witlr pale 
margin.on.upper part of side, nearly equidistant from head and 
■clorsa'i fin ; fins immaculate. 

cJ . Dorsfil origin' nearer to bead than 'to base of caudal; 
longest rays | length of head. ' A dark spot above pectoral (as in 
2 ), a larger one Just above anal fin, a third on caudal peduncle'; 
dorsal and caudal sometimes spotted, latter with dark upper .edge. 
.Amazon ; ■ Guiana. ■ ■ ■ 

... ■ specimens, two females of 28 mm., and two males ' of 22 

^ and' 2 . 4 , .mni., in total length, received f turn Prof. Eigenmanir; 
these are CO- types of the .species : from Para and qI A.M/uroiis 
.froii'i^^ Britisl'i" , Guiana. , The-fintromittent org.'an is . figured 

(text' fig, i73 B). , . ' 

'Ga..riBfi:ii’s ■ description, .of -P, amazmitM applies ' to P, 'prw'W, 
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exceiit tlifit the dorsal ori^^in is said to be a little in advance of 

X O 

that of anal. 

3. Pcecilia PICTA 5 sp. n. (PL C. figs. 1. 2, and Text-fig. 173 A.) 

Acaatkfjphacelm melanzonus (part.) Eigenm. Ann. Carnegie 
Hus. 1909, p. 51 ; Carnegie dlus. v. 1912, p. 457, 

pi. Ixir. fig, 6. 

$ » Depth of body 3| to 4 in the length, length of head about 4» 
Diameter of eye 3,J to 4 in length of head, interorbitai width li. 

26 to 29 scales in a longitiiflina] series. Dorsal 6~7, origin above 
iiiifldle or posterior part of anal and equidistant from base of 
pectoral and base of caudal ; fin small, rounded, xlnal 9-10, 
pointed. Pectoral | length of head ; peivics reaching vent or 
origin of anal. Len.st depth of eaiidal peduncle about h length of 
head. Olivaceous; sides of borly with a dark brown spot on each 
scale and dark brown longitudinal stripes between the series of 
scales. 

Ci . Depth 3 to 31- in the length. Dorsal origin iiearl}" equi- 
distant from eye and base of caudal ; fin elevated. Least depth 
of caudal peduncle f to | length of head. Coloration sometimes 
as ill female, but usually there are a feiv large dark spots on 
posterior part of body ; dor.sa] fin usually with blackish spots ; 
often an ocellus on upper part of base of caudal fin. 

Demerara. 

Numerous examples, the females measuring up to 45 mm., 
the males to 30 mm. in total lengtli, presented in 1872 by F. G. 
Beckford, Esq. 

.4. mdanzomis is based on a male of Lehlstes 7'eticidfMtis (type) 
.aiirl several females of P, pieia. 

In this species tlie intromittent organ differs somewhat from that 
of F, vivipara^ but is formed on the same plan (text-fi.g. 173 A, C). 

4. Pcecilia bkaxxeei. 

Ptmilm hranneH Eigenm. Ann, N.Y. Acad. vii. 1894, p. 629. 

Pcecilia heteristia Regan, Ann. Mag. Nat. Hist. ( 8 ) iii. 1909, 
p. 235. 

2 . Depth of body 3i in the length, length o! head 4. Dia- 
^ meter of eye 3| in length of head, interorbitai width nearly 2, 

27 or 28 scales in a longitudinal series. Dorsal 6-7 ; origin 
above middle of anal and nearly equidistant from base of pectoral 
and base of caudal. Anal 8, pointed. Pectoral | length of head ; 
peivics ' extending to origin of anal. Least depth of caudal 
peduncle I length, of head. Olivaceous; edges of scales darker; 
some blackish verticil streaks on the side and a blackish spot or 
vertical bar at base of caudal fin. 

cT . Dorsal origin equidistant from middle of operculum "and 
base of caudal ; two last i-a-ys produced into long filaments. 

■ Oaudal spot larger than in ? ; sometimes a' blackish strifie near 
upper edge of caudal fin. 

■ 67 ^ . 
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ri-i I’li. 

Here described from tlie types of F, Iieteristia, d and 5 , each 
B5 mm. in t=otal lengtln 

The iiitromitfceiit organ is veiy like tha,t of P. vivipara^ but the 
anterior Ijraiicii of tlie second ray has fewer segments^ as in 
P> picta. 

24. Lebistes Fiiippi, 186L 

Arch. Zool. Anat. Fisiol. i. p. 69. 

Ac(mtho2}Jmcelus Eigenmann, Proc.U.S. Nat. Mn.s. xxxii. 1907, 

p. 426y fig. L 

Differs from Pmcilm only in that the thiiTl prolonged anal 
ray of the male has its last segments modified into a pair of 
pi’oiectioiis which are directed obliquely outwards and towards 
the base of the fin. 

A single species from South America. 

Lebistes reticulatUvS. (Text-fig. 173 D.) 

FceciUa reticulata Peters, Monatsb. Akad. Berlin, 1859, p. 412 ; 
Overman, Mem. AIus. Comp. Zool. xix. 1895, p. 458. 

Lebistes pcecilioides Fiiippi, Arch. Zool. xinat. Fisiol. i. 1861, 
p, 69, pL iv. f. 6 ; Giiuth, Cat. Fish. vi. p. 356 (1866). 

GirarcUmis I'eticuJatus Giinth. t. c. p. 352. 

(rirardmus guppyi Giinth. t. e. p. 353; Regan, Proc. Zool. Soc, 
1906, p. 390, ph xxii. figs. 1, 1 a. 

Aciirithophacelus reticulatus Eigemn. Proc. U.S: ISTat. Mns. 
xxxii. 1907, p. 426, f. 1 ; Mem. Carnegie Miis. v. 1912, p. 458, 
pL Ixv. figs. 1-3, 

Acanthophacelm melmizomis (part.) Eigenni. Mem. Carnegie 
Mus. V. 1912, p. 457, pL Ixiv. fig. 5.- 

$ . Depth of body 3 to 4 in the length, length of head 3| to 4|. 
Biairieter of eye 3 to 3i in length of head, interorbital width i | 
to 2. 26 to 28 scales in a longitudinal series. 'Dorsal 7-8, 

roiinclecl or obtuse ; origin equidistant from eye or operculum and 
base of caudal. Anal 9-10, pointed ; origin below or a little in 
advance of that, of dorsal. Pectoral 4 length of head ; pelvics ex- 
■tending to origin of anal. Least depth of caudal peduncle to | 
length of head. Olivaceous ; edges of scales darker, forming a 
network ; fins immaciilatej except sometimes a small dark spot on 
middle of caudal. 

d*;.. Dorsal more ' elevated than in J,, when laid back nearly 
reaching base of ■ caudal fin ; .pelvics nearly as long as the short 
intromittent organ. Coloration’ very variable; often a blackish 
spot above or behind base of .pectoral, another above, anal fin or 
00 " middle of side., a third nt’ base. of caudal peduncle; often also 
' geveml. bluish-silvery' 'Spots, which .■■may unite' to form a' lateral 
hami margined above and 'below, by dark longitudinal' stripes ; 
'doitia! -and caiMlal sometimes. spotted, often dark-edged', 

... \%imiek''anc! St. Imck'to.Banto^ ', 
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Xiimeroiis examples, ineludiiig co-types of the species received 
from the Berlin Museani and the types of Girardimis gu 2 :)pyi ; 
females to 55 mm,, males to 25 mm., in total length. 

25. Molliexisia Le Sneiir, 1821. 

Joiini. AeacL Pliilad. ii. p. 3 ; Giinth. Oat. Fish. vi. p. 347 
(1866); Gamiaii, Mem. Miis. Comp, Zool, xix. 1895, p. 49. 

This genus differs from PiedUa in having a snifill {introrse 
spine at the end of the first prolonged ray of the male anal fin, 
as ill Limm, amt at tlie end of the third a paired process, prolia.bly 
the liiotlified terminal segrneiit, directed oblicjiiely outwards and 
towards tiie btfse of the fin, aS' in Lehiste.s (text-Hg. 173 F). 

Some species hitherto referred to Pcecilia (J/. sphenops^ 
Jf. gnicdis) have an introuuttent organ exactly similar to tliat of 
MalPeiiisia lailpi/ma and 21. petenensis. and as the little-known 
2LJhr]'yi(}S€i is intermediate between the two groups in the size of 
ti'ie dorsal fin, all may be placed in 21ollknma. Some other 
species, Avith tlie dorsal fin fiirtlier back tlian tlie anal, are pro- 
visionally included ; all that is knoAvu of the males is Garinan’s 
statement tliat in P. cimeata the anal fin of the male' is sl'iorter 
than the iieath indicating tliat the species is neither a Pceciliopsls 
Bor a Girard inns, although it may be a Liwiia. 


Synopsis of the. Species. 


I. Dorsal 11-16 ; in adult males origin nearer end of snout than 

base of <’auda], base longer than distance from caudal. 

A. Caiidal roanded or subti'irncate ( $ ) or lower angle sligh tly 

produced (S' ")i scales 2S to Dorsal 15-16 1. petenensis. 

B. Caudal romided : scales 26 to 28. 

Dorsal 14-16; iii' females origin equidistant from end of snout 
and base of caudal (vouiig) or nearer snout (adult); haseequal 

to {young) or more than (adult) distance from caudal 2, latipinna. 

Dorsal 11-13 ; in females origin a little nearer base of caudal than 
end of snout, even in the adult ; base equal to (adult) or less 
tlaB (yoisijg) distance from caudal..' 3. fonnosa. 

II. Doisar 10-11: origin nearly eqnidistant- from end of snout 
and base of caudal tin; base shorter than distance from 
caudiii ; anal origin below fourth ray of dorsfd ; scales 28 

to 30 ' 4. ffraeilis. 

III. Dorsal 7-11 ; origin nearly equidistant from end of snout 
and middle or posterior end of caudal tin ; base shorter than 

■ distance from, caudal 

■ A. Origin of anal below or a. little behind that of dorsal 5. splien^ps. 

B. Origin of anal in advance of that of dorsal. 

Dorsal 8-1 ii ■ Anal 8-10, Scales' 29-33 ' i], eUnqatrf. 

Dorsal 7-9. ■ A'nal 9-11- Seales 27-30 t , ' otxddertfi^iig. 

.Dorsals. Anal9« Scales 26 ' 8.' spilu}'%(s. 


1 . MoLUENISU PETEXEXSIS. 

Giintb. Cat. Fish. vi. p. 348 (1866), and Trans. Zool. '8oc. 'vi^ 
1,868^ p.;: 485, pL kxxvh 'figs./'.l-B ; Eegarij Biol.' Oentr.-Ameiv,' 
Pisces,, p.' 106 ('1907).. , ■ '..y ) ' 
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S . Depth of body 2| to 3 in the leiigtiu length of head 4, 
Diameter of eye 4 iii length of lieadj interorbital YY’idth i|. 28 

to 30 scales in a longitudinal seiieKS. Dorstii 15-16 ; base about 
as long as its distance from end of snout, longer than its distance 
from caudal fin : longest luys | or | length of head. Anal 9-10 ; 
origin below middle of dorsal. Pectoral as long a.s head ; pelvics 
reaching origin of anal. Caudal rounded or subtruiicate. Least 
depth of caudal peduncle nearly equal to length of head. A, 
small spot on each scale, most conspicuous posteriorly; dorsal 
and caudal with series of small spots. 

d . Base of dorsal i| to 1|- its distance from end of snout and 
about twice its distance from caudal ; longest rays longer than 
head. Anal below anterior part of dorsal ; produced rays f length 
of head ; second pehde ray about as long. Lower angle of caudal 
slightly produced. Spots on lowei* part of dorsal forming undu- 
lating stripes ; a series of large spots, one on each iiiterradial 
membrane, along middle of fin. Lower margin of caudal blackish. 

Lake Feten in Guatemala. 

Three females, 100 to 110 nun., and three males, 100 to 130 min. 
ill total length, types of the species. 

2. MoLLIEXISiA LATIPINNA. 

Le Sueur, Joiirii. Acad. Philad. ii. 1821, p. 3, pL iii.; Guv. & 
Val, Hist, Xat. Poiss. xviii. p. 139, pi. 527 ; Giinth. Cat. Fish. vi. 
p. 348 (1866) ; Garinan, Mem, Mus. Comp. Zool. xix. 1895, p. 50, 
pL xii. ; JorcL k’ Everm. Bull. U.S, ISTat. Mus. xlvii. 1896, p. 699. 

Pmcilia midtUmmia Le Sueur, t. c. p. 4. 

Ptecilm limolata Girard, U.S. Mex. Eoiind. Siirv., Fish. p. 70, 
pi. XXXV. figs. 9-11 (1859). 

Zimia pmcili aides Girard, t. c. p. 70, pi. xxxviii, figs. 8--11 ; 
Proc. Acad. Philad. 1859, p. 115. 

Zimm mcitamorensis Girard, Proc. Acad. Philad. 1859, p. 116. 

2 . Depth of body 2| to 3 in tlie length, length of head 3| to 4. 
Diameter of eye 3-t- to 4 in length of liea-d, interorbital wicltli 1-i 
to 2. 26 to 28 scale.s in a longitudinal series. Dorsal 14-16 ; in 

adults base somewhat shorter than its distance from end of snout, 
longer than its distance from caudal ; rays | length of head. 
Anal 9-10; origin below middle of dorsal. Pectoral a little 
shorter than head ; pelvics reaching vent or origin of anal, 
Ckuda.1 .rounded. Least depth of caudal pediincde about | lengtii 
of head. Spots on scales forming longitiidi,nal stripes ; dorsal 
and basal pai*t of caudal with series of small spots. 

o' • Dorsal base, in adult, about 14 its dista,nee from end of 
snout or twice its distance from caudal; rays longer than head. 
Anal beloYv anterior part of dorsal : produced rays | length of 
head, a little longer than second pelvic ray; caudal rounded. 
Spots on loYver part of clorsal f<.>rming longitudi„ii;il stilpes'; a 
series of large, spots, one 'on' each interradial nn:»ml>raiie, along 
.michile of .'fin ; caudal spotted superior! v, witli Idaekisli lo\Vi‘r 
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Soiitliern United States. 

Five feiiaues, 40 to 68 niiii.. and two maieSj 65 and 78 
from Pensacola and Kew Orleans. 

3. MoLLIENISIA FORMOSA. 

Girard, Proc. Acad. Pliikd. 1859, p. 115. 
MolUenisiaformosa, Giintli. Cat. Fish. tI. p. 349 (1866). 

$ . Depth of body 2| to 3 in the length, length of hep.d 3-|- to 4. 
Biaiiieter of eye 3 to 34 in length of head, interorbital width 1| 
to 2. 26 to 28 scales in a longitudinal series. Dorsal 11-14; 

origin a little nearer to base of caudal than to end of snout ; base, 
ill adult, neaily equal to its rlistaiice from caudal, but less than its 
distance from head ; longest ra.ys 4 to f length of head. Anal 
9-10 ; origin below fourth ray of dorsal. Pectoral a little shorter 
than head ; pelvics reacliing vent or origin of anal. Caudal 
roiincled. Least depth of caudal peduncle | to | length of head. 
A spot on each scale ; dorsal usually spotted. 

6 . Dorsal origin nearer to end of snout than to base of caudal ; 
base as long as its distance from eye ; longest rays nearly | length 
of head. 

Atlantic slope of Mexico and Central America. 

Several small specimens ( d and J ) up to 45 mm. from Tampico 
(Jot’dan), Also three large females, 65 to 80 mm. in total length, 
from Colon (I^achoiv) ; tliese are structurally similar to the others, 
but have the coloration obscured by blackish mottling. 

4. ' Morlienisia geacilis, nom. nov. 

Pmcilia peienemis (non JloUienisia petenensis Giinth.) Giinth, 
CVit. Fish. vi. p. 342, and Trans. ZooL Soc. vi. 1 868, p. 484, pi. Ixxxv, 

figs. 3, 4. 

$ . Depth of body 4 to 4| in the length, length of head 4-| 
to 4|-. Diameter of eye 34 to 3| in length of head, iiiterorbital 
width 2. ^28 to 30 scales in a longitudinal series. Dorsal 10-1 1 ; 
origin equidistant from prseorhital and base of eaudjil ; anterior 
braneiied rays I- length of head. Anal 8-10, acutely pointed ; 
C3rigiii below fourth ray of dorsal. Pectoral as long as head. 
Least depth of caudal peduncle | lengtk of head, (Olivaceous; 
scales, dark-edged ; dorsal and caudal speckled. 

d . ■ Depth 3-|- to 3| in length ; depth of caudal peduncle equal 
to length of lieacL Dorsal origin equidistant from end of snout 
and' base of .caudal; posterior rays longest, as long as or longer 
than head. 

Lake Peten in Guatemala, ■ 

Two females, 120 and 150 m,m. and three males, 95 to 120 mm. 

in total length, .types of the species. 

;. 5. .'MomBNmiA's.pHENor8. (Text-fig. 173 F.) 

ip^^mps Ciw* k'YB.L Hist. Nat, Poiss. xviii. p. 130^ 
f Began, Biol Centr,-Am©r., Pisces, p. 102, pi xiii* 

(190/) (with sjiio.iiym 3 j, ’ , ■, ,■ ^ ' ■ . 
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(rlrardijiiis caiiZLUim Sfceiiid. Ueaksciir. Akad, Wieiij xlii. 188i), 
p. 87, pL vi. tigs. 4, 5. 

FrndUa salvatoris Regan, Ann. Mag. Nat. Hist. (7) xix. 1907, 
p. 65 ; Biol. Geiifcr.-Aniei\, Pisces, p. 1U4, pi. xiv. figs. 2, 3 (1907), 

PcecUia amates Miller, Bull. Amer. Mas. xxiii. 1907, p. 108. 

? Fkitjfpfeciltis tropicus Meek, Publ. Columbian Miis., ZooL xii. 
1907, p.‘'l46. 

Fcecilia tenuis Meek, t. c. p. 147. 

Pfj'cilia spilonota Regan, Ann. Mag. Nat. Hist. (8) ii. 1908, 
p. 460. 

5 . Deptli of body 2.| to 4 in the length, length of head 

to 4|. Diameter of eye 3 to 4 in length of head, interorbital 
width 1| to 2. 25 to 30 scales in a longitudinal series. Dorsal 

8-11 ; origin equidistant from eye or operculum and base of 
caudal. Anal 8-10 ; origin belovc or a little heLdiid that of 
dorsal. Pectoral as long as oi* shortei* than head. Least depth 
of caudal peduncle ef|ual to or less than length of head. Dark 
greenish to pale olivaceous ; edges of scales sometimes darker ; 
often a dark spot on each scale of side of body ; sometimes narrow 
vertical bars on sides; dorsal and caudal sometimes immaculate, 
often with series of small spots, or with a dark basal spot wiiich 
may extend over most or all of the fin. 

d . Dorsal further forward and more elevated ; spots on sides 
rarely present, dark cross-bars often distinct. 

Coasts and rivers from Sinaloa to Panama and from Tamau- 
lipas to Colombia, Teneziiela, and the Leeward Islands. 

Numerous examples to 120 mm. in total length, from all parts 
of the range of the species. 

6. Molliexisia eloxgata, 

Pmcilia elongata Giintli. Gat. Fish. vi. p. 342, and Trans. ZooL 
Soc. vi, 1869, p. 484, pL Ixxxv. fig. 2; R-egan, Biol. Oentr.-Ainer., 
Pisces, p. 102 (1907). 

% Pcecilia mnmta Carman, Mem. Mus. Comp. ZooL xix. 1895, 

p. 62. 

Panama. 

7. Molliexisia occibextalis. 

Heierandria occidentalis Baird & Girard, Proc. Acad. PliilacL 
1853, p. 390. 

Fmcilia occklentaUs Gaiunaii, Mem. Mus. Comp. ZooL xix. 1895^ 
p. 71 ; Regan, Biol. Centi\- Amer., 'Pisces, p. 102 (1907). ^ 

Pacific Coast Rivers from Arizona to Jalisco, 

8. MoLIilENISIA SPILUEUS. 

Fmcilm spilurus Giintb. Cat. Fish. vi. p, 345 (1866) Regan, 
Biol Centr.-Amer., Pisces, p. 101 (1907). 

Mexico or Central America, 
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26. j.iMiA Poey, 1855, 

Mem. Cuba, i. p. 385, 

Hilgeiiilor Sitzmig.sb. Ges. 2sMt. Freund, 1889, 

p. 52. 

Ttiis genus is well mai-ked off from Pcecilia by the structure of 
tlie iiitrornittent organ (text-6g. 173 E). At some distance from 
its end tlie iirst produced ray becoi,nes abruptly slender ; the distal 
[.sart is not serrated, and near its extremity it beai*s an antrorse 
s'l'diie ; the second and third produced rays are nearly as in 
Pievilm. As in Fmcilia, the intromittent organ is sliort, usually 
sliorter than the head, and its extremity is protected anteriorly 
by a cutaneous hood; in fully adult males the second pelvic ray 
is more or less prolonged. 

Of eight species seven are from Cuba, Haiti, and Jamaica., and 
one from Venezuela. I have examined adult males in all but 
L, Cfrnaia. 


Sl/nopsis of the Species, 

I. Orjghi of dorsal fin about equidistant from middle of eye 
and base of caudal; origin of anal below fifth ray of 


dorsal 1. inttaia. 

IL Origin of dorsal nearer to base of caudal than to eye. 

A. Origin of anal below anterior i)art of dor.sal. 

Dorsal 8"-9 ; length of head 3f to i in length of fish 2. doniinicensis. 

Dorsal 10 ; lenglh of head d-| to 4 in length of fish 3. mffrqfdsciata. 

Dorsal 10-11 ; length of hea'd 3 to 31 in length of fish 4. arno'idi. 


B. Origin of anal below or very slightly in advance of that 
of dorsal. 

1. Length of ])ead f length of fish (in adults of 50 mm.) 


a lateral series of dark bars in both sexes. 

Interorbital width less than I length of head 5. ornata. 

Interorbitai width | length of head, or more 6. caudafaseiata. 

2. Length of head less than 4 length of fish (in a specimen 

of 43 mm. ). ^ with 3 or 4 blaclnsh cross-bars, V w 

witli a blackish lateral stripe anteriorly 7, keterandrm. 


C. Oi’igin of anal always distinctly in advance of that of 

dorsal ; head i length of fish (in adults of 5Ct-60 mm.), b. versicvlor. 

1. Limia vittata. 

" .Poicilm vittata (jliiiehenot in Bamon de la Sagi’a, Hist. ,Na4. 
Cuba, Hoiss. p. 146. pi. v. fig. 1 (1850); CHinth. Cat. Fisb. ri.' 
p,. 339 (1866) ; Ga-rman, Mem. Miis. Comp. ZooL xix. 1895, 

p,'58. 

Lmia' ciibmsis Poey, Mem. Cuba, i. p. 388, pL xxxi. figs. 12 13. 

,(1855).': 

Ijirtiia vittata Toej^ t. e. p. 389, pL xxxi. figs. 14, 15. " 

■ t FM^^pmAs perugiee E^ernmim & 'OiaTk, Proc. IT.H. Nat. 
■M ns. XXX., 1906, ,p. 851,' fig, ' 

)J^*'/I)epth of body 24 to''3 in the' length, length of lieaJ 3.] 

' Biameter of eye’.,3 to 3| in 'length of. head, interorbital 
■width, I, I to" ,2. :■' ,26"tO''28 scales in .ti .longitudinal series, ' I>oi's<al 
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9-11 ; origiii lieim-y eyoiclistaiit from midclie of eye aiel base of 
caiit'lal ; braiicberl rays siibef|Ha], or tlie middle ones tlie longer, 
f or I length of head. Anal 10; origin below tiftli ra}' of dorsaL 
Pectoral | leiigtli of Itead oi- more ; pelvies reaching Tent. Least 
deptli-'of caudal pedoncle s’- to length of liearl. Olirriceoiis ; 
edges of scales rlarker ; often a dark lateral band or I to 3 series 
of dark spots along the series of scales on middle of side ; dorsal 
and ca.iidai iisimlly with small dai-k spots. 

S . Dorsal origin equidistant from snout and base of catichil ; 
posterior rays longest, longer than head in tlie a.diilt. Intro- 
iiiitterit organ a little shorter tlmn hea.d ; second pelvic i*ay 
produced, inner rays ending in a knoln Least de|')ili of ci-mdai 
peduncle nea,.rly equal to length of head. IJsua.Ily dark cross~l:)ars 
on body; spots on dorsal and caudal fins larger and blacker tliaii 
in females. 

Cuba: ; ? San Domingo. 

Several specimens from Cuba, the males 45 to 70, the females 
40 to 100 111 111 ., ill. total length. 

2. Lkiia bomixicensis. 

Pcecilki domi'itieensis Cuv. d: Yah Hist. Kat. Poiss. xxiii p. 13D 
pi. 526. fig. 1 (1846). 

Fmcilia welanogasieT Giinth. Cat. Fish. vi. p.' 345 (1866). 

Flatypm:ilus dombiicensls Evermann k Clark, Proc, U.B. Nat. 
Mns, XXX. 1906, p. 852, fig. 

Depth of body 2-| to 3 in the length, lengdh of head to 4. 
Diameter of eye 3 to 3| in length of head, interorbital widtli, 1|. 
26 or 27 scales in a .longitudinal series, ■ Dorsal 8”-9 ; origin 
equidistant from occiput or operculum and base of caudal, oi- tip 
of snout and end of caudal, first or second lirancdied ■ ray longest, 
I- lengtii of head. Anal 10 ; origin below second oi* third ray of 
dorsal ; anterior branched rays longest. Pecloi'a! | lengtli of 
head; pelvies reaching vent. Least depth of caudal peduncle 
•| to I length of head Olivaceous ; sometimes traces of dark 
bars on upper piart of sides and of a dark spot at, base of caudal ; 
a, bla.ckisl.i spot on basal part of posterior | of c.lorsal fin. ; lipe 
females with abdomen golden in front, blackish belund, the two 
colours separated by a ventral line at insertion of pelvic fins. 

, San Domingo ; ? Ja.maica. . ' 

Seven specimens; two' of the types of the species, , 

38 and 42 miii. in total, length, ■and five females of 50 to 60 mm,, 
types of ,P. ' nielmiogmter. ■ 

3, ' Limia nigeofasciata., sp. n. ■ (PL Cl. figs. 1, 2.) ■ 

2 . Depth of body 2i, to 3 in the length, length of head 
to 4. Diameter of eye 3| to 3| in le'ugtb of head, iiiterorhitol 
width i|. 27 or- 28 scales in a longitudinal series. ' Borsa:l 10 ; 

origin equidistant from 'middle of operculum and base of caudal ;• 
fin roiiiided, the longest ra.ys 4 length' of .head. Anal 9, obtuse ; 
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origiii btflow Miiterior t PeetorM.I leiigtli of head ; 

peivics not or bai’ely reacidiig vent. Least depth of caudal 
pei:! uncle | or | length of hear!. Body with 7 to 9 blackisli 
vertical l:)ai\s ; a. darkispot near base of posterior p^art of dorsal, 

y. Depth 2 1 to 2k in the length. Dorsal origin equidistant 
from eye or j>ra:‘operciilum and base of caudal; longest rays 
I length of head, or in adult nearly as long as bead, 

]\I ii'agoaixe, Halt i . 

Two females, 43 min. in total length, an iinmatui-e male of 
4! iiiiii., and an adult male of 48 mm., presented by Messrs, J, 
Paul Arnold and A. Eaeiiow. 

4. Limia arxolm, sp. n, (PI. 01. fig. 5.) 

5 . Depth of bofly 3 to 3| in the length, length of head 

3 to 34. Diameter of eye 3 to 34 in the length of head, inter- 
orliitaf widtli 2. 26 or 27 scales in a longitudinal series. Dorsal 

10“ 11 ; origin equidistant from postorbital part of head and base 
of caudal ; fin rounded, the longest rays 4 length of head. Anal 
9-iO, rounded or obtusely pointed ; origin below anterior part of 
dorsal. Pectoral | length of head ; peivics extending to vent. 
Least depth of cainlal peduncle 4 to length of liead. Body with 
8 to 12 narrow dark vertical bars; dorsal sometimes spotted, 
often with a small dark spot piosterioidy near its base. 

y . Depth of body 3 in the length. Dorsal origin equidistant 
from eye and base of caudal; longest rays |- length of head. 
Iiitixmiittent oigmn I length of fish (to base of caudal); second 
pelvic ray stout, a little produced beyond third and fourth, which 
ai‘e troneated distally. Least depth of caudal peduncle | length 
of bead. No dark vertical bars, but several series of vertically 
expanded spots. 

Mdragoaue, Haiti. 

Tcm females, 26 to 42 mm. in total length, and three males of 
28 to 38 mm., presented by Herr J. Paul. Arnold., 

», Limia OEXATA, sp. n. (PL GT. fig. 7.) 

Depth of body 3| to 4 in the length, length of head 3 to 3|. 
Diameter of eye 3| to 4 in length of head, interorbital widtli 
2| to 2|, 28 scales in a longitudinal series. Dorsal 8-10; 

origin equidistant from some part of operculum and base of 
caudal ; Jn rounded, the longest i^ays | length of head. Anal 10 ; 
origin . below ^that of dorsal. Pectoi'ai .f or | length of -head ; 
peivics' reaching vent, or origin of anal. Least deptli of caudal 
peduncle' ’I the length of, head. Head, body, and usually vertical 
fins 'With blackish spots more or, less developed ; body also with a 
'series ,of dark bars or large vertically' expanded 'spots. 

Haiti. . 

Five. fenialeSj"31 to, 55 mm* ,m. total 'length,' presented by Herr 
J.'.Pa.ul' Arnold.' 
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6, Limia caubofasciata, sp. n. (PL Cl. -fig. 6.) 

5 . Depth of bodv 3 to 3^ in the length, length of head 
3 to 3|, Dia.i'jieter of eye 3| to 3^ in length of head, inter- 
orbital width l;i to 2. 26 scales in a longitudinal series. Dorsal 

8-10 : origin equidistant from some part of operculum and l3ase 
of caudal; anterior bi^anclied rays longest, | length of liea-d. 
Anal 10 ; origin below or a little in advance of that of dorsal. 
Pectoral | length of head ; pelvics reaching vent. Least depth 
of caudal peduncle i to -| length of head. Olivaceous or 
hi'ovuiish ; edges of scales dai-ker : a series of dark vertical bars 
on posterior part of body ; a dark spot near base of posterior pa.rt ■ 
of dorsal; abdomen yellowish, or wlien tumid golden anteriorly 
and blackisli posteriorly, as in Z. dof/imicerfsis. 

cT . Dorsal origin about ecpii^listant from eye and Imse of 
caudal ; longest rays | to |- (adult) length of head, Intromitteiit 
organ less than | lengtli of fish ; second pelvic ray produced in 
a^diilt, iieai'ly as long as prolonged anal rays. Least deptli of 
caudal peduncle f length of head. 

J aniaica. 

Seveial females, 28 to 42 mm. in total length, and six males of 

25 to 48 mm., collected by C. A. Wray. In males of 25 to 
30 mm., the anal fin has not attained tlie adult structure and the 
second pelvic ray is scarcely prolonged ; inale.s of 35 to 48 mm. 
have the anal fully formed, but only the largest has the pelvics 
sti’ongly produced , 

7. Limia HETERA'XBEiA,.sp. n. (PL CL figs. 3, 4.) 

$ . Depth of body 3| in the length, length of liead 3| to 4|. 
Diameter of eje 3 to 3| in length of head, interorhital width 2. 

26 scales in a longitudinal series. Dorsal 8 ; origin equidistant 
from some part of operculum and base of caudal ; fin rounded, 
longest rays a little more than | length of head. Anal 9, 
pointed ; origin below that of dorsal. Pectoral | length of head ; 
pelvics reaching vent. Least depth of caudal peduncle | or f 
length of liead. Olivaceous; a dark longitudinal stripe from 
above pectoral to level of origin of anal ; a dark spot above vent ; 
a black spot near base of posterior part of doi\saL 

(S . Dorsal oi’igin equidistant from middle of eye and base of 
caudal ; longest rays length of head. Intromittent organ about 
I length of fish (to liase of caudal) ; second ray produced, | as 
long as prolonged anal rays. Stripe. on side of body and spot 
above vent absent ; body wfith 3 or 4 narrow dark vertical bars. 

La Cuayra^, Yeiiezuela. 

Two feiimles, 43 and 27 mm.,' and a male of 25 inni. (adult), 
presented by Herr J. Paul Arnold. 

' ' 8. Limia ?ER,sicoLOB. (Text-fig. 173 E.) 

Pmcilki dowmvkensu (?? 0 W'Cuv. k> YaL) Oiinth,' Cat. Fish, vi. 
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|Y SIf) (1866); GariHLUi, Mern. ifiis. Comp. Zool. xix. 1895, 

|3.' 57. 

us fy?ys^£oIoj’ Ciiiitli, t, c. p. 652. 

Ari'opfrr^U^f- trf^k-ns Hilffeiidorf. Sitziinijsb. Naturf. Ereunde, 
1889. p. 52. ^ 

2 . Deptli of bodv- 3 to 4 in the leiigtli, length of hearl 
51 ro 4. IhViiaeter of eye 3 to 3.J in leiigth of hea^i ; inter- 
o!-oitai width 1| to 2. 26 to 28 scales in a loiigitiicliiial series, 
rtrixpil 7-9 ; origin equidistant from some part of operciiluni and 
« .‘i>e of cainlal : middle rays longest, about |- the length of head, 
Antd 8-10 : origin a little in a, '.1 ranee of that of dorsal. Pectoral 
a little slioi'ter than hearl; pelrics alaoiit reaching rent. Least 
tieptfi of cainia] pe-iiinele to f the lengtdi of head. Olivaeeoiis, 
elges of scales darker;, an indistinct lateral hand or a seiies of 
si'iort vertical bars ; sometimes irregular dark spots on the back ; 
a lilacrkisli spot on base of posterior part of dorsal ; caudal 
soiiMr^times with vertical hands. 

d . In srieeimens of 30 mm. dorsal and pehuc fins as in 2 ? hut 
in tliosp of 4t^ to 45 mm. dorsal more elevated, the longest rays 
I 1 eng til of head, second pelvic ray somewhat produced and inner 
pelvic rays ex]'>a,]ided and truncated a.t ends. 

San DiUning-o, 

IVri females, 35 to 60 mm., including the types of the species, 

and four males, 30-45 mm. 

EXPLA]S^ATIOX OF THE PLATES. 

Plate XCIX. 

Figs. I, 2. Gamhmia oliffostkta, $ & g. 

3, 4. „ wrai/i, $ & . 

6, 6. fli'aHliar, $ & g*, 

7, „ dominieensisA^ . 

Plate C. 

Figs. 1, 2. Fceeilia picta^ $ & 8^. 

3, 4. P(Xc}liop$i$ isthmensiSf ^ 

5,6. PhaHoeeros eaudomacnlaiih% ^ 

7,8. PhaUapt^ckiisJariuarius, ^ 

Plate Cl. 

Figs. 1, 2. Limia nigrofasHata^ $ & 

3, 4. „ heterandriaj ^ 

5 . „ amoldi, ^ . 

6. „ candofasemtai 

7. „ ormta^ ^ , 
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59. Oil ti Colleerioii of Batraobiaiis and Reptiles made hy 
Die H. (t. F. Spiirrell F.Z.S., in the Choco, Ooioiiibia. 
■■■ By G. A. BoTLENGEii, F.R.S.. F.Z.SA 

' Octol'sei^lOtli, 1913: Read ISTovemher lltli, 1913.] 

(Plates Cl I. -CYI II. t laid Text-Bgiires 174-178.) 

Index. 

Page 

Geograpliieal Zoology: Cboe**, C.'tloiiibia, Batraebiaus and 


Reptiles 1019 

Developnnoit ; hurxiX of Jlyhj hav.dinli 1023 

Etbfdogy ; Nesting-habits oi Aiiali^chnig if pni'i'elli 1021* 

Variution : he.n-drohates: tinetoriHs 1026 

New species : i:i£:,yUin inter 1020 

„ palmeri 1021 

Bnjh hj.ipohU’I(is 1022 

A>ja ipeh a. is spx rre Hi 1024 

Itendrohates paraeiisis \Fimi, Brazil) 1028 

. , a ttrokeu ia 1 029 

Cinosternum sp/irreHi 1030 

Anolis breriueps. 1031 

Aiuidia vittata 1033 

Momaloeraninm corallirentre 1035 

Blaps min:; raps 1036 

Lepio^na tk ns spur re! li 1036 


Dr. Spiirrell, to wlioiri the Zoological Society is indebted for so 
imiiiy interesting additions to its collection of Reptiles, has now 
transt'erred his activity as a collector from West Airica,. to South 
America. Tiie series of beautifully preserved Batrachiaiis and 
Reptiles brought togetlier by him during the first few months 
of his stay in the Cdioeo, Colombia, and presented Ijy him, to the 
British Museum, is one of great interest and shows how much 
remains to be done iii the exploration of that part of Boutii 
America. Unless otherwise stated, the specimens are from 
.Pena Lisa, Coiidoto, altitude 300 feet. Within the last few 
year's, series of Ba.tracliiaiis and Reptiles Irroiiglit together by 
Mr. (.L Palmer in the same district had been acquired by the 
Trustees of the British Mnseuni and , furnished the types o,f 
several new species described by mej. The}^ showed, a close 
agreement with the fauna of N.W. Ecuador, for a knowledge of 
which we are indebted chielly to Mr. Rosenberg § — an jigreernent 
which is further exemplified by" Dr, SpurrelFs collection* 

. * . Published by pennissiors of the Trustees of the British Museum, 
t For explanation of the Plates see p. TOSS. 

X Aim. & Mag. N. H. (8) ii. 19G8, p. 515, and vit 1911, p. 19. ■ 

§ Bouleiiger, F.Z.S. 1898, p. 107, and Ann. & Mag, N. fl. 17) ix. 1902, p. 31. 
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BATRAOHIA, 

A P O D A. 

1 . CIecilia isthmica Cope. 

Known from the Istliiiius of Darien and Western Ecuador. 

2. C-EGiLiA ixTERMEDiA, sp. n. (Text-fig. 174.) 

Intermediate between C, ientacidata L. and C, 'j>ttchy7iem.a Gtlir. 

Snout aA in the former, more strongly projecting than in the 
latter. Outer mandibular teeth larger than in the former and 
smaller than in the latter. Snout rounded, very prominent, as 
long as the distance betvreen the eyes ; tentacle on the lower 
surface of the snout, nearer the edge of the mouth than the 


Text-fig. 174. 



B C 

C<scii4a intermedia . 

A. Side view of head, B. Lower view of head -and anterior extremity of body. 

C. Lower view of posterior extremity of body. 

nostril.,' Bcjd,y cylindrical, its diameter ' 43 : '-to r>'6 times in the 
total length. "200 to 250 circulai* folds, mostly widely interrupted 
on the back .and on the l:)elly ; from the' posterior fourth of the 
body, short intermediate folds app-ear-and grac!ual]y„exteBcl across 
the back t the, last 'SO. to 80 folds, close together and . complete ' 0 ',n 
■the' back, 'the ,15' tO 'SO' hindermost completely encircling 4ibe body. 
IJ'niforin'MacMsh ;■ Read of' young 'yellowish or pal'e'.brown.'' ' 

"T, have ' examined '.six specimens^' of ■' this' spec,ies, "'which, was 
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fifsti discoTered in N.W. Ecuador by one of Mr. Eoseiiberg'a 
€olle.c*tors : — 

L S. Javier. N.AT. Ecuador. — Total leiigtii 950 iiim.y dia- 
meter of body IT. 

,2. Paraiiiba, N.TT. Ecuador, 3500 ft. — Total length 820 iiiiii., 
diameter of body 19. 

3. Pariibelar, N.W, Ecuador. — Total lengtli 690 mm., dia- 

meter of body 12. 

4. Pena Lisa, Condoto, Ohoco (bad been swallowed by an 

.Flaps rosenbe/pH 94()iiiin. long). — Total length 690iiim. ; 
diameter of body 13 "-b 

o. 6a me locality (talcen from tbe stomach of a .StreptopJioriis 
n/rnfu.s swallowed by siu Flaps comllinus ). — Total length 
280 mm. ; diameter of body 6. 
tb Same locality. — Total length 270 mm. ; diameter of 
l}odr 5, 

1 awail iiiyself of this opportunity to define a further species, 
i 1 ‘orii a collection made in the Clioco by Mr. ]\L G. Palmer, recently 
aetiuired by the British Museum : — " 

(Jieclim palmer i, sp. n. (Text-%. 175.) — Head and dentition as 

Text-fig. 175. 



A 



CtsciUa pahneri. 
Lettering as in text-fig. 174. 


*,Tlie copulatory organ of . this '.specimen, is extnidetlf it measures 
in length and terminates in a fonr-Iobed glans.’" 

Peoc. Zool. Soc.~ 19 i 3 , No. LXYIII, 


10 mm. 


68 
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ill €. ]j(ickf/nem.a. Difiriieter of body 5S times in total length . 
200 circular folds, mostly interrupted on the ba.ck and belly: 
from the posterior fourth of the body short interrupted folds 
appear and gradually extend across the back; tlie last 95 folds 
close together and complete on the back, the 16 hiiidermost coiii- 
|>lete]y encircling tlm body. Uniform blackish. Total lengtli 
700 roiin ; diameter of body 12. 

A single speeimeit from Novita, Rio Ban Juan, 200 ft. 

d. U-ECILIA XIGPvICAXS BIgr. 

Described in 1902 from a single specimen from tlie E.io Lita, 
X.'Wb Ecuador. 

The specimen in T)r. BpiiiTelFs collection measures 395 mm., 

diameter of ]‘>ody 7. 

E C A r D A T A. 

4. Bufo hypomelaSj sp. n. (PL Oil. fig. I.) 

Crown without hoo}" i-idges ; snout truncate, inorlerately ]H’o- 
inioent, witli angular canthiis and vertical loreal region ; intei*- 
orl'utal space as broad as the upper eyelid ; tympanum moderately 
distinct, lialf diameter of eye. Fingers moderate, first not 
extending as far as second ; toes short, l.>arely lialf-webbed ; 
subarticuiar tiibeicles fc^ebly prominent, single; two small meta- 
tarsal tubercles ; no tarsal fold. Tarso -metatarsal ai'ticiilatioii 
reaching tiie tip of the snout. Skin .smooth ; parotoid gland 
iiaiTOW, shoi’ter than the head. Black, elegantly marked witli 
grey lines above, vermicular or idiig-shaped ; a whitish streak on 
eacdi side in the lumbar region, ami anotlier on the arm ; lower 
pai'ts with small greyi.sli -white spots. 

From snout to vent 20 mm. 

Tills small' toad, represented by a single specimen from the 
upper waters of the Condo, altitude 1200 feet, differs from all its 
American congeners in the shoitness of tlie inner fingei*. 

5. Btjfo h.'Ematitic’us Cb]-»e. 

■6. Eiifo aiarixus L. 

7. Bitfo ty'phoxius L. 

Dr. SpiUTell, in his notes, remarks : ^*Said to be the toa,d from 
which Indians extract armw-poisond'' See further on, p. T028. 

' 8. ■ .IIyea mAXiM A Laim. , 

Apparently' strictly noeturiial. Pupil of, eye, at night large 
and roiiiicL i,n daylight diamornhshaped, .One caught at night on 
top,' of, |mrtiti:o,n betwee'u two 'rooms in .bungalow, was .'almost 
uiiiforni choeolitte-brownxvith a dark median st,rea.k from snout 
to middle of ' back. By 'daylight ''it' turned to a " light yeliowisli 
blown, 'witli'.veiy |,:u'onc:miieed unaid^ings of warm darke'r brown,'' on 
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tiir' OrMly nil?! limbs. fSYeyer to^sepia -brown on tlie liead ; a pareri 
Ml a.:‘ross loins. Iris goklen brown; lower eyelid 

witli gold." 

Ir is elviracreristie of t'nis species to possess a rudiment of 
pi sb* 1 C roppmriiig as a. sinall tnljerele in females and a larger 
iu males. In tlie male sent by Dr. Spurresl, this poliex 
]5r. Mxrernaily a,s a lon,£i; sharp 1>ony spine at rigiit angles to 
ii'.Mm,-*'" i.sirpa.i of tlie inner liris'er and piercing the skin ; whether 
this i" to t'ne desieea-tion of' the* speeiinen. or oeeasionaHy 
hanoMiL'’. dni'ing life as in the case of the |o:>llex of liana holsti or 
of tlit- e':i is (,>f the libs in the Ph^urodehc Me-.rt. I cannot sa-y. 


Text-fig. 17^1. 



lijid inner nii.'ijer.s. of nude, 

9, .HriiA BAUDiNii Dauii. 

ITl'ien tiiken. out of a dark liole these frogs are l:)rown n])ove, 
usually with a metaliic-green streak along the upper lip. After 
exi>osm*e to light the colour changes to liglit yellowisli grey, witli 
small green spots on tiie back and l:>ars on the liiiid iinili.s. One 
of the specimens, a female, is remarkable for the longer liind 
limbs, tlie tilio-tarsal’ articulation retichmg beyond the tip of 
the snout. 

These frogs were pairing on the Slst 

Larva?, at clifierent stages of development, agree in essentijil 
characters witii those of 11. arhorea : position of eyes, spiraciilum 
and vent, shape of tail, structure of the mouth and lips. Tiiree 
long series of teeth in each lip, the thiril of the upper lip intei*- 
rupted, the others eontiniious; beak l>i*oad]y edged black. 

Total, length 60 mm.; bod}* 21; wddth of body 13; tail 39: 
depth of tail 16, 

10. AcLiTAXmXIS CALCARIPJIE Blgr. ' (Pj. €11, fig, 2.) 

Described in 1902 from a 'single specimen from the Bio 
iJiirangCK N.W. Ecuador, '350 feet. 

The only example .obtained by Dr, Spurrell is described' in his 
notes as brilliant sage-green above, fiaiiks and upper surface' of 
tliiglis .(with tlie e:xception of a Ba.ri‘ow green streak,) ,ricii orange- 
veliow with black bai'*s ; ha'nds and. feet and lower .p,arts oiunge- 

,, ' " ' 68* , 
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yellow : iris grey, bordered witJi orange-yellow ; lower eyelid 
transparent, edged w’itli tnrqiioise-blue, 

IL AgALYCHNIS SPl'ERELLI, Sp. 11. (PL CIII.) 

Tongue ova], feebly emarginate behind. Yomerine teeth in 
tiTO strong, transverse or slightly oblique series on a level witii 
the front edge of the rather large ehoaiiai. Head moderately 
depressed, as Jong as broad or slightly broader than long ; snout 
roiiiidecl, not projecting beyond tbe lower jaw' ; canthiis rostral is 
feel)le ; loreal region concave and very oblique ; interorbital space 
bromlei* than the upper eyelid ; tiunpaniim close to the eye and 
two-tbiirds to three-fourths its diameter. Fingers much flattened 
and nearly entirely weblied, the disks nearly as large as the eye 
or about two-tJiirds its size: toes 3‘ntlier short, niiicli flattened, 
entirely webbed (tliree-fourtbs webbed in the yoiiiig), the disks a 
little smaller than those of the fingers : snbarticular tubercles 
very prominent. Tbe tibio- tarsal articulation reaches between 
the eye and the tip of the snout. Skin smooth, granular on tbe 
belly and on the basal half of the lower suidace of the thigh ; a 
regular series of granules extends along the whole length of the 
lower surface of the thigh; a narrow deiunal fold along the outer 
edge of the forearm, the inner edge of the tarsus, and across the 
heel ; a fe\v scattered (wliite) flat warts on the back. Green above, 
the dorsal warts, two to nine in number and irregularly disposed, 
white, edged witli violet-black ; belly yellowish -white; iris ruby- 
red ; lower eyelid with an open mesliwoih of golden lines. Mfiie 
without vocal sac, wdth a patch of black nuptial asperities on the 
iip|)er surface of the inner finger. 

From snout to vent 95 mm. 

Very closely allied to the Central American A. morehti 
A. Buna., this handsome frog difiers in the more exteiisiveljt 
webbed digits, the presence of white warts on the back, and the 
absence of-voea.l sac in the male. 

Four specimens are in tlie collection. The. first reported 
to .Dr, Bpiirrell to liai'e’ been found at the top of a high tree that 
had been felled, on March '30th. On April 2nd Dr, SpiuTell took 
a pair in embrace on a leaf overhanging a pool of water t~wo feet 
below ; from the sketch accompanjung Ids notes, the ainplexus is 
similar to that of JJyltt arhorea. Th'e pair -were in the act of 
'breeding, and the eggs, as they -were extruded, were being fixed 
to" the upper surface of the terminal third of the leaf, in double 
I’ows 'following more or less .regularly tbe .venation, the' veiy 
prominent ribs afibrdi'iig a support for their attachment. On the 
leaf sent with the , specimens, the breeding o.perations of 'which 
were suddenly interrupted, o9 eggs -are attached, and ,7 more 
ad'liere to the i-ight foot of the female, showing' that she uses her 
Meet .for the' purpose of fixing the eggs. 

According '.to a' sketch by ’ Dr. '''Bpurrell, ' .which is .' here .re- 
produced . (text-fig., 177), ■ another ' leaf on', the vsame 'stalk .was 
already entirely" beset with;, eggs .'(laid 'by 'The same ■ female?) 
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nifil over to form a nest as in FliyUoraediisa hf‘po- 

The eggs resemble those of Ahjtes ohstetrimns 
ill >ize (Viiaiiieter 3 to 4 mm.) and in the tougli gelatinous 
eapsiile, but dilter in the upper pole being brown and in not 
being strung together. 

Text-fig. 177. 



Afftilifckdis spiidrtiH spawning’. 


Ti'ie leaf, whieli I have not been able to get identifiedy probably 
lieioiigs.to the faiiiil}^ Anonaeeav 

T2. Leptodactylus pentadactyles Lain*. 

13. Hylodes palmatus Blgr. 

14. Hylodes coNSPiciLLATirs Gthr. ■ ■■ 

15. Glossostoma aterrimum Gthr. 

Originally described from Costa Ilicii., this Engystomatid luts' 
since been found on the Kio Durango, N.W. Ecuador. 

* Bmigettj Q. J. Micr. Sci. slii. (1S91>) p, 313, pL xstiii. 



mi. 0. A. BOULE^TGER OX 

Tils- ill I)i‘. SpiiiTeli’s collection ineasores oohiitj. froiri 
snoiii tn vent. It vras siiioiog jet-black in life, with the belly 
grey. The tliick skin of tiie ventral region forms a strong fokl 
on eaeli side, wlTeii extends across the piithe region. 

16. RaXA PAUIIPES 

A ftirjgle ieinale speciineii, ineasiiring 95 inin. from snout 
TO' vent. 

Tyiapaiiiirii three-fonrtlis tlie uiaiiieter of the eye. First 
tiiiger i-xtending well beyond second. Skin of back finely 
grail u;at e ; upper surface of tibia with longitudinal ridges 
finmi-ed In* eoniliient granules. Tibio-tarsal articulation reaching 
hidf-way |■letween the eye and the tip of the snout. Back piale 
olive-gi’cy (ap|ie?irs to lia.ve been green in life), without spots; 
belly iiniforiM white. 

I i'lave examined smaller specimeirs (40 to 70 mm.) from the 
same Itcality (Coiidoto) from Air. AI. G. Palmer’s collection. In 
the smallest the tympanum measures hai'ely two-thirds tlie 
diaiasiter of tlie eye. the up)p!er pa.rt.s are blackish brown and 
the lower piaits profusely spotted with black. 

17. PlillLOBATES PRATTI Blgr. 

A single speeimeii, 15 mm. long from snout to vent. 

This species was described in 1899 (Ann. & Alag. N. H. [7] iii, 
p..274, j)L xi, fig. :i) from two specimens obtained by Air. A. E. 
Fiiitt at Baiita Iries, north of Aledellin, at an altitude of 3800 feet. 
Otkaysp'ediiiens since - been found in the Glioco, at IS'ovita,, 
aititiiiie ISOi'eet, hyAir. ALO. Palmer. In Dr, SporrelFs speeimenj 
the white line ill front of the. thigh is produced forward to the 
upfier eyelid, dividing obliquely the black lateral band. 

' IS. D'EX'dbobates .TIXCTORIUS Bchneid. (PL CIAT'figs. 2-6.) 

Die extraordimiry colour’ variations to winch this species iS' 
sulf vied are only para.lleied by those of The African frogs of tlie 
genus iAfp/uV, and afford the same difficulties tO' the systematist,' 
Borne of tliese variations are .local,' others are merely individual ; 
great is tin* perplexity in having to decide which 'deserve to he 
recognisetl by a .special varietal name. In the collection made 'by 
Di , bpui I eii the spcrcimeri>s tall under two principal categories w^ldcii 
i wiH dlefeigruite as vars. coeUei and respectively. It is 

3K)I aix easy laattei* to fix the typical fonn, of D. thictori'm..\ the 
tcdhiwing xemrirks wilt not be .superiu'outj' to Justify the course 
followed by me. 

Bciiiieider (Hist. Ampin i. p. 175, 1799):ds the' author of the, 
nr, me thuimlm^ but the fmg itself was''' uriknowm to. him. He 
tmm m to UmiMm (Qutdr. Ovip. p. 566, pl. xxxix., i'788) 
repiilft the ^tapirer” as a variety of njhm 

Uurenth It m reddish with two irregular yellowish 

mijife loiifitudniw Imndii;, the %i« is hopeless for the purpose 
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of identification. But as the name ** Eaine a tapirer’' is based 
Oil an observation recorded by Bixffoii (Hist. Nat. Oiseaiix, vi. 
p. 235, 1779) to the effect that the frog is used by tlie savages of 
Ouiaiia^ and tlie Amazon to dye parrots, and is siiiall, azure blue 
witli longitudinal golden yellow bands, and is to lie found pre- 
sei’ved in tlie “ Cabinet du Roi,” the best thing to do is to go 
straight to the description of the first author after Lacepc^le who 
had access to the specimens alluded to by Buffon. and this author 
is Baud in (Hist. Rain, etc., 1802). The larger of the three speci- 
mens from Guiana in the Paris Museum, presumably those alluded 
to by Buffon and Lacepkle, is figured in a perfectly recognisable 
manner on Daudiii’s pi. viii. fig. 1, and corresponds very nearly 
with one from Cayenne in the British Museum, which I therefore 
regard as the typical form of Dendrohates tmctorius. Upper parts 
lilackisli brown with symmetrical white (yellow) markings forming 
two liaiids on the back, meeting on the coccygeal region and ex- 
tending, above the canthus rostralis, to the end of the snout after 
expanding on tlie upper eyelid ; a transverse bar connects these 
bands across the middle of the back, and aiiotber branch extends 
to the shoulder; white markings on the flanks ; belly paler brown, 
with black sjiots. This is the var. daudini Stein dacliner, Yerh. 
zool.-bot. Ges. Wien, xiv. 1864, p. 262. 

Yar. cociiid. — Hylaplesie de Cocteau, Dimi. tb Bibr. Erp. Gen. 
pi. xc. fig, 1 ; Dendrohcdes tinctoidus^ var. B, Dum. cfe Bibr. op. cit. 
viii. p. 654 (1841); D. tinctorms, var. cocteaui Steind, Yerh. 
zooL-bot. Ges. TFien, xiv. 1864, p. 260. 

“ Dkin brim marron ou crime teinte lie de vin, .... une tache 
d\m blanc jauriitre sur le museau, une autre beaucoup plus grande 
et de forme ovalaire sur cliaque lianc, .... im large bracelet de 
la inmiie couleur aiitour de cbaque bras et de chaque jaixibe. 
,Assez souvent les taches des fiancs se eonfondent sur la region 
abclominale.^' I>mii. & Bibr. Locality not stated. 

Six specimens, all from the Ghoco, in the British Museum, are 
referable to this variety-:— 

a. Tado, Rio San Juan, 230 ft. (M. G. Palmer). Dark reddish 
lirown aliove, with black spots, black beneath. An oval yellow 
spot on the top of the head, another occupying the whole flank, 
widely separated froni its fellow on the othei' side; other large 
spots are present, one on the forearm, one on the thigh, one on 
'the tibk, -and one on the 'throat. 

h. Same locality, same collector. Similar to the preceding, but 
tlie spots on the head, throat, and femur dbsent ; the large spot 
on the flank extends to the shoulder, and tl'iose on the foi'earm 
and tibia completely encircle the limbs. 

c.. Upper waters of Hon doto River, 1200- ft, (Spurrell), .Dark 
brown above, with bright vermilion- red, sharply defined spots, 
black 'beneath. ; The bright spots are as in a, except that the one 
on the top of the head is situated further back ; those on the 
throat and foreai'm a-re, absent, but others ai’C |)resent on the left 
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side of the siiofit and on tlie left foot ; the forearm is completely 
eiicircled l)v tlie veliow spr^t. 

d. Ba,i!iel«;)eality as c, DiSei-s from c in the lateial spot being 
pror'liiced .as far as the eve ou the left side, where it is confliieiit 
witli tile <ival spot situated on the ui>per surface ot the lieacl as 
in a: the spot on the tibia siirroimds the limb; a yellow spot on 
tl'ie foot iiiMead of the left. 

e, t] Baijie loealitv as rand d, and very similar in thfe markings, 
which, iiowever, were noted by Dr. Spurrell as of a vivid 
yellow instead of red. has the lateral spots very large and 
iiari'owly separated from, each other on the belly, that 

left side e:vte.ii^'lihg to the temp.le; a spot on the right foot ; fore- 
arm encircled by the red spot. / has the spot on the right foot 
instead of tlie left. 

A furtlier Colomliian specimen, from ISoaiiama, S. Juan 
(.'Ml G, Paliiier), is not unlike the preceding, but the spots are 
saiallei’ less regular and of a vivid magenta-red. A figure is 
given to show the disposition of the markings on the black body. 

Yar. ckcmemis,-— Fh^^Ikfbaies chocoeiisis Posatla Arango, 
liieiiKure sur le poison de Rainette des saiivages dii Oiioco (Paris, 
18611) ; 'Deyrolie, Rev. et ^lag. de Zool. 1872, p. 465, pi. xxvii. 

The frog noticed by Posada Arango as furnishing the Clioco 
IiKliaris with a deadly . |.>oisoii for their arrows is described as 
luight yellow^ on the head and back and bluish black on the limbs 
and lower parts. A specimen answering to this description is 
preserved ' ill the British .Museum, from Juntas, Bio San Juan, 
Gi;iCM!o. 320 ft. (M. G, Palmer). 

Nine specimens, .obtained by Br.- Spurrell at Pena Lisa, 
Ctmdoto, dOO feet, may lye referred to this form, , and show 
eoBsideralde variation in . coloration. A snake which started 
eating one of these frogs was observed to drop it hurriedly, 
‘‘ G,roiiri(! colour of upper parts a rich orange-yelimv, belly, dark 
brown ; markings on back and limbs va.rying from dark reddish 
orange to chocolate-brown, not shai*ply defined nor regularly 
syiriiiietrical ; iniicli variation in colour and arningement of 
.rtiaii:i.iigs ; ground colour 'of upper parts sometim,es lemon-yellow 
or 'bi-ow.D.ish yellow.^^. The, specimens 'wLieli most nearly approach 
'Pc>s.ada Aningo’s description have the head and back uniform 
yellow or with o.ti!y one dark spot, on ■ the middle of the Imck, 
|iist:beli.Iii.d tlii head ; the sides are blackish brown, and the upper 
surface of the limbs yellow. ' ' ■ 

The niimemis varieties of DmidrohaieB ■ imctoviuB are imich, in 
wasit of revision. Among those alread.y described there is one 
wMcIi is uns'iiiestionably entitled to rank and for which T 

wish to |)ro|>ose the name Dmdr&bates parmnsm. Bisks of fingers 
itiifM.oes iiHich larger than In i?* fiuat&rim; a small . but ■. very 
distinct tiiiberele ©n the inner ride of the tareus, nearer the meta- 
taaval fiibeitrte Ihan the tibio-tai’sal aiticuiation. In some 
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specimens the upper parts, with the exeeption of fore limbs and 
feet, a.re uniform grejish or yellowish white (yellow in life ?), tlie 
rest of the n.iiimal deep black ; in others the black predominates, 
tlie white being restricted to the upper surface of the head and to 

Text-%. ITS. 




Deudrohates tiitetorms (A) and D. faraensis (B). 
Upper view of band. 


more or less conliiient blotclies on the back ; further specimens 
are intermediate between the two extremes. From snout to vent 
38 mm. Eight specimens, from Para, are preserved in the 
Britisli Museum, three of which are ineirtioned in the Catalogue 
of Batrachians, p» 143 (vra\ B, A, k). 

19. DeXDROBATES AUROT.EXIA, sp. B, (Fl, CIY. fig. 1.) 

Briout truncate, barely as long as tlie eye; loreal region 
vertical ; interorhital space as broad, as the upper eyelid ; 
tympanum not very distinct, three-fifths the diameter of the eye. 
Fingers slender, first extending beyond second, with rather small 
disks ; toes slender, disks as large as those of the fingers ; sub- 
articular tubercles very feeble ; tw’o scarcely prominent meta- 
tarsal tubercles and a very feeble fold on the inner side of the 
tarsus terminating club-shaped half-way between the metatai*sal 
tubercles and the tibio-tarsal articulation. The tarso-metatarsal 
articulation reaches far beyond the tip of the snout, the tibio- 
tarsal falling between the eye and the end of the snout; tibia 
half as long as head and body. Skin smooth, of doi’sal region 
very porous. “ Jet-black, with a mebillic orange-yellow streak'^ 
from the end of the snout along the canthus rostralis and the 
upper eyelid to the loin ; few fine gold freckles on thighs and 
arms.*^’ 

From snout to vent 30 mm. 

A single specimen from Pena Lisa, Condofo, 300 feet. 

This frog approaches very closely I), irimUatu^ Spix, clifiering 
, only ill ' the shorter snout and the absence of '■ tubercles on ' the 
back. ■ . ■ . ■ 



Iu3!) MR. A. 

HEFIILIA. 

t'H. ELOXIA. 

!. ■sruRKELL.i, sp. ii. (Pis. CY. k CYI.) 

lujoketl. CArapace sixiootii and 
withniit ke4d>, iiatteuaf] on the vertebral region, profile dtescencliiig 
vC'i'v' jb/riii^rly behind; deep groc>ves between the .sbields; 
pM-^teiAa* i:or>Wr sei-mted. Plastron sinaller than the opening of 
llh: sladl. not enia.rginate posteriorly; lobes well movable, froiit 
one luriLrer than tiie tixed portion and sligbitly shorter than the 
liiml (-ne: giilar shield not half the length of the front lobe; 
>utirrf;; bt?rweeri the pectoral shields iniieh shorter than that be- 
rwct'‘ii the liiiinerals ; sixOlary and ingnmal shields elongate and in 
c/nrja*;' witli eaels other. A patch of small horny keeled tubeweles 
»*ii tJi** back of tlie leg, opposed to one oil tlie thigh. Tail ending 
in a da wdike scute. Carapace blackish brown, plastron yellow 
wit-Ji l'>i;icidsli blotelies ; lieml, neck, and limbs blackish aliove, 
wliitisl'i below : a. taomi id:>lii:|ne yellowisii band on each side of 
tl.sc* liesid, frfwn befiiiid tlie eye to the neck, passing above the 
tyin|:>aiviiiri t Jaws yellowish iiorn-coloiir. 

Ttsis' very distinct s|.«cies is represented liy a single male 
specdiueip the shell of which measures 115 inrn. The curious 
sliape of tlie first vertebral shield, depicted on PL GY., is probably 
an individual peculiarity and has' therefore not been aliuded to in 
tlie' description. 

The position of G. spurrelli in the system is in group II. A of 
iiiy Syiiopsis'(Gat. Cheloin p. 38), which group, up to the present, 
was 'Unrepresented 'south of ^iexico. 

2. xisuTA Blgr. 

Bescfribed in ] 902 from specimens obtained at Buh'in and on 
t'he Kio D'lirai'igo, ls,W. Ecuador. 

The specimen in the present collection is quite young. ■ 8hell- 
lengtli 70 iriiii. ' The digits are fully webbed. ■ 

Emydosaubia. 

3. Caimas sc'LEEofs Schn. ' 

Laceetilia. 

: ' 4 .. Amuu FASciAt'iJS BIgr. 

jOnly" known frosi 'Giiayaquil ami K' AY. 'Ecuador (A. ekg.ans 
'A'Jreen abovcj with darker green markings, yellow on 
belly; emwn of head and seek with faint .orange .markings, 
itiilar appcBfliige whit# with six foremd oimnge bands.*’ 

5. Aionis MAcriiVENTm Blgi*. 

First describefi from KAY. Ecuador. ■ ' 

Giilar api^iidage crimson/’ 
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6. Axolis prixceps Blgr. 

This liandsoiiie lizard, one of the largest of the genus, Avas 
originally described from specimens from N,W. Ecuador. It has 
since been found in Choco, at Oondoto and Tadd, by Mr. M. (i. 
Palmer. 

“ Yeliowisli grass-green, brighter about head and neck, Avitli 
yellow l>lotclies iniind eyes ; diagonal markings brownish black ; 
giilar appendage AAiiite.^^ 

7. Axolis breyiceps, sp. n. (PL CYII. fig. 1.) 

Head once and two-thirds as long as broad, sligiitly shorter 
than tlie tibia; snout obtuse; forehead and interorbital region 
concaA'e; frontal ridges short and divergent ; upper head-scales 
very small, keeled; scales of the supraorbital semicircles enlarged, 
.se|}arated by four or five series of scales ; enlarged, strongly 
keeled supraocular scales ; occipital as large as or larger than the 
ear-opeiiing, separated from the supraorbital by tliree or four 
series of scales ; eanthus rostralis sharp, canthal scales three or 
four ; loreal roAvs seven or eight ; seven upper labials to below 
the centre of the eye ; ear-opening moderate, vertically OAad. 
Gular appendage very small in males, barely indicated in females; 
gular scales keeled. Body not compressed ; no dorso-nuchal fold, 
liorsal scales A^ery small, keeled, gradually merging into the 
minute granules of the sides; ventrals larger, roundish 'hexagonal, 
keeled. Limbs slender; the aclpressed hind limb reaches the 
tip of the snout, or between the eye and the tip of the snout ; 
digits feebly dilated; 13 to 15 lamellae under phalanges II and 
in of the fourth toe. Tail cylindrical, once and a half to once 
and two-thirds as long as head and body, without A'ertebral series 
of enlai'ged scales. Male with enlarged postanal scales. Grey- 
broAvn to dark broAvn above, with a ventral series of blackish 
dots or small V-shaped markings; a dark broAAUi, black-edged 
cross- band between the eyes and another band from the end of 
the snout, through the eye, to the side of the neck, very broad 
and sharply defined on the temple ; a more or less distinct 
AYhitish streak may be present below this band. 



d 

s 

Total length 

108 

124 r 

Head 

12 

13 

Width of .head ..... 

8 

. 9 

Body 

30 

35 

Fore limb 

21 

21 

Hind limb 

........ 40 

' .40 

Tibia 

13 

1.3| 

Tail 

....... 66 

76 


Tliree specimens, 

Near tlie Gentral American, A, godnmm' Blgr, ' Distinguished' 
by the shorter head, , the smallerAgular appendage, and the shorter 
tail. 
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MR, a. A. BOi'LKXGEE OX 


8. AxOLJS XOTOPHi'jLIS Blgi’. 

Tile giiliir appen«lage is red in r,«otii sexes, 

!). AxOLIS MICEOLEPIS Bigi*. 

K)* PoLYijHiU'S GrTTrin^si's Bertbold. 

Two sfOiciniens, male and female. 

greni iiTove ami on the belly, creain-eoloiir on the sides; 
}i vertrhral series of eca*diform pale reddisli-browii black-edged 
sixots iKjiiitiiig forwards, eoniieeter! hy a. bright orange vertebral 
band. Female re-ildlsh briiwii atsove and beneabh, with angular 
thii’k lii'owii Iviiids across the l»ack: a few dull green blotches on 
the head, and on the saerui and ana! regions. 

1 1 . (.Njrytii'opo'Axes cristatcs Gray. 

Tills reiiiarkal'de lizard was believed to l:>e restricted to Central 
America (hpeci mens from British Honduras, Guatemala, Nicaragim, 
and Costa. Rica are preserved in tlie Britisli i^fnseiiin), but 
speciiiieii the liio Tainaiia, Choco, was in tlie collection 

imide I'ly i^Ir. Palmer, and tw’o are in Dr. SpuiTellbs collection. 
*' Shows r;i|,)id elianges of coloui' wdien alive.” 

lib Basilisccs ahericaxus Lanr. 

Its liabitat extends from Panama and Costa liiea to Yenezuela 

jiiid Southern Colombia. ■ ■ 

13. BASlIilSCUS aAEKEITUS A. Dum. 

Bkckisli above,, dotted with yellow^ ; upper surface of head and 
a bainl on each side of the belly reddish l)rowii ; throat white ; 
belly fuicl lower surface’ of limbs gi*eenish wlute, speckled wdth 

!:»la,ek, ■ ' 

14. ■ ExTALIOIBES HETEEOLEFIS .Bocourt. 

Originally described from Teragiia. . Numerous. ex,ani pies from 
Colombia snui N.W. Ecuador are preserved in the British 

Maseuin. 


ll>,, .Bifboulossus moxotsopis Wiegni. 

The largest speeimens are ■ %’erj strikingly coloured.' Head 
lemcm-yellow with greenish tinge; hack chequered' brownish 
Hlrtfk and lemomgi^een ; thimt, belly, and .sides of 'body ver- 
milion-red; tail lemon-yellow' above, with dark bars, veriniHoii- 

md licsmth. 

ICL AifEiVii BKiMtEsn Cope, '' ' ■ 

black alwve, with seven ’whitish kiiigitiitlinal lines; 

Hdly bkish grey ; tail liue; ■ .y,.; 
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1 7. A.meiya festiya Liclit, 

A single, lifilf-grown specimen. Blackish above, with a pale 
green vertelnal bnnd originating oii the end of the snout and 
prolonged on the basal half of the tail ; two interrupted white 
lines along each side of the body* 

A specimen from Medellin, Andes of Colombia (Coll. A, E, 
Pratt), is in the British Museum. 

18. Anadia vittata, sp. n. (PL OYII. fig. 2.) 

Head^lepressed, with long, acutely pointed snout ; bod}" inucli 
elongated, Aostril in the suture between two nasals. Fronto- 
nasal pentagoiial, a little longer than broad, longer than the 
pnefrontals, wliich form a long suture ; frontal octagonal, 
narrow behind, in contact with three supraoculars ; two large 
parietals on each side, both in contact with tlie interparietal, 
whicli is not twice as long as broad and followed by tiiree sub- 
equal occdpitals ; four supraoculars, first smallest, second and 
tiiird equal ; four or five supraciliaries ; a loreal, a freiio-orbital, 
and a row of infraorbitals ; temples witli ratlier small shields ; 
seven upper labials, first narrowly in contact witli the fronto- 
nasal ; six lower labials ; chin-sliields, one anterior mid four 
pairs, three pairs forming a median suture ; gular scales siib- 
er|ual, squarish, juxtaposed; collar-scales nine, feebly enlarged. 
Scales on body forming regulai* whorls, the dorsals qiiadrangular- 
subiiexagonal, as long as broad, the laterals a' little naiTOwer, the 
veiitrals qiiadrangular, those of the two median rows larger ; 30 
scales round the middle of the body, 58 from occiput to sacrum 
inclusively. Pneanal plates in three rows, posterior median pair 
largest. Two pra^anal and one femoral pore on eacli side. Limbs 
and tail as in A. ocellata. Pale brownish white above, with three 
dark brown longitudinal stripes, the vertebral edged with black 
and breaking up into three black Hues behind the nape ; lower 
parts wliite ; tail with three serrated or zigzag browui bands. 

Total length (tail injiii'ed) 

Head. 

Width of head 

From end of snout to fore limb 


Fore limb . 

Hind limb. 

A single' specimen. 

This species is closely allied to A." Ch*ay.' 

19. Alopoglossus copirBlgr.,' ’ 

Originally described ' fx*om Eastern. Ecuador, this species 'has 
since been found in Western Ecuador, hut had not been reported 
■from Colombia.' . 


112 mm. 
10 
5 

15 

40 

10 

12 





mX. G. A. BOUL'EXGER OX 


'2'K A}JPH'i?rBJ':XA rULiGIXOSA L. 
llf'Reivod alive hy tlie Zoological sSociet.y, 


() p ?I I D I A . 

2L Teaciiyboa BorLExoKRJ Pei‘aeea. 

A ^irii:']e young >|ieeiiaeii of tliis species, recently described 
Av lOi, Aiiii/i\iiis. Zool. I'liiv. Xap. iii. 1910, 'NAo. 12, was 
I'l-frnvdj by rae to T. y^duris Peters, .P. Z. S. 1898, ^p. 109, 
lioiiitiiig out the charaeters in whieli it cliifered froiii\Petersls 
ciesi'-ription and Jan's figure. The spine-like raised scales on 
siioiit arai uhove the eyes, whieli are so striking in larger 
s|')eeiu'jens, are merely indicated in tins specimen. 

Tliir* "Mnseum p<>ssesses two adult speeiinens from INAAP. 

dlciiadoi', air:! two from theChocoare now added by Dr. Spiirrell. 

I :ip|>erai partieiilars of tliese four specimens : — 

1. 2, 8t. Javier, X.AY. Ecuador, Total length 430 mm.; 

tail 40. Be. 27: Y, 139; €. 24. Si.tth labial entering 
tlie eye on tlie right side. 

2. y . with cla'w-like anal spurs. Bame Iccalitv. Total lengtli 

265 mm. ; tail 30, Be. 30 ; AA 133 ; (A 28. Fifth labial 
entering the eye, 

3. y , witli cTaw-like anal s|>urs. Pena Lisa., Choco. Total 

lengtli 230 mm. ; tail 27. Be. 30 : A". 131 ; C. 23. Labials 
I'd! excluded from the eye. 

4v 2 , same locality. Total length '270 rnm.; tail 25. Be. 33; 
V. 137 ; CA 20. Lrbials all excluded from the eye. 

The type? specimen descrilied f-y 'Peracea, the habitat of wlncli 
is iiiiliiioivig has only 23 scales round the thickest part of the 
body. The iiiimher of scales in Traehyhoa is probably a.s variable 

as it is in Atherk, 

22, BiTEEPTOPHcmirs atratits Hallow. 

A spe^cdmeii taken from the st-omaeh of an Ehps remnhergii^ 
after having swallovred a fJmilm miernmim, ' 

23, Deymobics bexdeophis Bcldeg. 

24, Phb'TKoxax fasciatus Petei-s. 

' 25. HiEPirioBaTAs cAEmxus L. 

'20. Leitophis BiniEEATFS.Gthr. . 

One of the three' 'B|ieciineBS is, bright. 'gre€?ii, above,' as in the 
tj’pe, the two others area! a .metallic bronze cm, 'the back and 
sides, the head dark green, the acles of tli6'.neck„green^ the' lower 
parts imle green. 

The habitat of this species extends , 'from the' Isthmiis:' -© 
Tt4iifr.ntr|>ee to N,AAA feuaclor.'' 
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27. Leptophis ogctdextalis Gthr. 

28. Liophis ALBivEXTpas Jan. 

29. AtR ACTUS MULTICTNT!TUS Jail. 

In its colomtioii in the fresh condition (occipital blotch briglit 
red) this harmless snake is not without resemblance to Bleeps 
miparilius. 


30. Atractus irieescexs Feracca. 

This species was described (Boll. Miis. Torin. xi. 1896, No. 252) 
from a single specimen, origin unknown. Tiiree specimens iii 
Dr. Spiirrell’s collection may, I think, ])e referred to it. 

cc. 0 . 255 mm. : tail 36. Y. 144 ; C. 37. 

h. $ . 215 mm. ; tail 32. Y. 134 ; G. 32. 

c. Yg. 102 mm.; tail 11. Y. 143; G. 26. 

Tlie iihlescence from which the species derives its name is 
strongly marked in tliese specimens. Dark brown above, with two 
dorsal, series of transverse blackish spots, whicli may alternate or 
form cross-bars, and may be bordered by yellow dots or sliort 
streaks ; in specimen a the belly is white spotted witli black in 
front, uniform black behind ; in specimen h it is white witii a 
median series of l>lack spots and a series of smaller spots on 
each side. 

31. PeTALOGNATHUS A'EBULATA L. 

32. Himaxtodes cexchoa L. 

33. Leptodiea albopusca Lacep. 

34. OXYRHOPUS CLCELIA Daud. 

A specimen two metres long. 

35. Homalocraxium melaxocephalum L. 

36. Homalocraxium corallivektre, sp. n. (PL CYIII, fig. 1.) 

Eye about half as long as the snout. Rosti’al a little bimder 
than deep, the portion visible from above about lialf as long as its 
distance' from the frontal ; internasals about two thirds the length 
of the p)nefrontals ; frontal hexagonal, obtuse-angled in front, 
aeiite-aiigled behind, nearly once and a half as long as broad, 
longer than its distance from the end of the snout, shorter than 
the parietals ; ' nostril between two nasals, the posterior of which 
is ill contact with the " prjeocular ; two postoculars;, temporals 
14 - 1 ; seven'' upper labials, third and .fourth entering the .eye, 
seveiith.iargest; four lower labials in ■contact with the, anterior 
cliin-'shields, wliich are a little shorter 'or a little longer than, the 



iit.it} 
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»r ir eoiit.'ict with the syiopliusial. SejileK in 15 rows, 
Vfr'iitiuK. ].‘hj-I4-1 ; .•irji'.'l «]i\-iueri ; siibeaudfils 56-59. Dark brown 
eln'ed with bhick : a lai'ge yeilowisli spot on the 
roi].c*r lip beLiii-l the eye, and tr yellowish occipital bar encroaching 
<. 2 i tiic |h,sr-^rinr po't of t’he parietal shields ; giilar region white, 
re>t pI i'fvvt-r ‘'iirfaees bright corabred. 

Totoi length i!75 mm. 

Two ^pfL*illlelis, male (Y. 135; C. 50) ami female (Y. 141 ; 

t. 5rp. 

Yery closely allied to ,/Z. altkola BIgr., from Santa Rita., north 
of kleiielll'n, Coloiiibia (9000 feet), Init eye larger and frontal a 
little longer in proportion to its width. 

37 . STEX'ORlirXA IJEGEXHAIiDTI Bertliold. 

38 . Ela,ps ccmALLixus L. 

39. ElAPS lilJSENBERGII lUigr. 

I, have examined .several specimens from varion.s localities in 
X.'W. Ecirnior, ' und also one ol>tainei:l by M.r. G. Palmer at 

'Tiiilo, Choco. 

40. Ela,ps M1CEOP.S, sp. u. (PI.' OYIII. fig. 2.) 

Eye extremely minute, barely one-fourth as long as its distance 
from tlie iiioiitli, Rostnil lu’oader tliaii deep; frontal a little 
iH’oacler tliaii tlie supraocular, once a.nd one-thiiTl as long as 
broad, as long as the prahVoiitals, half as long as the parietais, 
which a.re 'lo.iigeF than tlieii’ distance from the internasals ; one 
pite- and two postocnlars ; temporals 1 P 1 ; seven upper Labials, 
tliirc! much longer than fourth, third and fourth entering the eye, 
the latter very narrowly; four lower- labials in contact with the 
anterior eliimsliiehis, wdiieh are as long as the posterior. Scales 
In 15 rows. , Yentrais 205; anal divided; siibcaiidals 20. Tail 
eiicling obtusely. Black above, with 46' narrow wliite, ' black- 
spotted, cross- bars ; these widen on the belly, w,liicb is ' barred 
b'!,ack and wdiite ; an orange band across the head, from between 
the ewes to near the, end of the parietal shields; tail orange-red, 
with a black ring and a black terminal spot surrounding a small 
white s|Kit. ■ 

Total lentil 6-50 inni. ; tall 25. 

A single feniala- .specimen. 

This new Ehp$ resembles strikingly E, mipartUtis D. & B. in 
the eoloi“itio,E, but is well distinguished by the much smaller -eye 
aiid by the pro|K>rti-o-iiS of the-h^-shield.-s.- 

II . liSFrooNAtHus spuEEKuni, sp. n. . , (PI , CTIH. fig. 3.) 

Body vetf slender, strongly eompressed. Eye. large. - Ros.traI 
B&ml% about once ami a half as broad as deep, not visible from 
above ; Intemamb one-thmJ the length of the prafrontals ; 
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frontril n,s lc»n« jis Inroad, neai’ly as long as its distance from tlie 
end of the snout, mncli shorter tlimj the parietals; nasal divided; 
loreal once Jind a half as long a.s deep, bordering the eye ; no 
pneociihir ; prefrontal entering the eye ; two postociilai's, lowei‘ 
very narrow ; temporals 3 + 3 ; eight upper labials, fourth and 
fifth entering tlm eye: foJir pairs of chin-shields, the anterior 
very small and in contact with tlie symphysial, the second iai'gei* 
and a little longer than broad. Beales in 15 rows, vertebrals 
strongly enlarged, nearly a.s long as broad, Yeiitrals 208 ; anal 
entii'e'; siihcaiidals 132. Ileddish brown above, with very large 
hhwkish-lirown blotches separated on, the bads l>y naiTow inter- 
spaces of tlie ground colour, these interspaces gradually widening 
down the sides, where tlie blackish blotches are edged by small 
white spots : tliese blotches form nearly complete rings on the 
anterior part of the borly, whilst further hack they are gradually 
more widely interrupted by the yellowish-white colour of the 
lielly ; lower surface of tail brown, with a few small wdiitish 
spots ; lie: id iiniforin 1 ‘eddish brown above ; lips white, with 
small black spots. Iris golden.” 

Total length 680 mm. ; tail 235. 

A single male specimen. 

Closely allied to L. anmdata Gthr., from Costa Eica, and 
L, tenipomlis Werner, from Ecuador. 

42. Lachesis mutus L. 

This is the Boih'ops acrockordus of Garcia Grows to 
metres. ' 

43. Laohesis atrox L. 

44. Laohesis moxticellii Peracca. 

This Pit-Yiper, easily distinguished from Z, Icmceolatiis by 
the shape of the rostral shield, which is much deeper than broad, 
w^as described along with Trackyhoa hoidmigeri from a specimen 
of unknown origin. It is interesting to find the two snakes 
associated in this collection. 

Two female specimens : — ^ 

«. 920 mm. ; tail 160. Be. 29 ; Y. 210 ; G. 86. 

"h, 570 mm.; ,, 100. ■ ,,27; „ 87.' ■ 

LacJiesis pumtat-us Garcia,. Lc. -p. 31, pi. — , perhaps represents' 
the same species. 

45,. Laohesis BRACHisTOMA.Coi^e. 

The range of /this species is now -known to extend from the 
Isthmus of Tehuantepec 1.0 N.W. .Ecuador. 

■ Described and figured-'hy Garcia as 'TkmiMopkis Mifm.. 

. * Los OMios v6!ieaos-0s d^h.Catica {OaIi,,1896),:]), 23 , pL,— ,'/' 

Paoc. Zmh. Soc.— 1913, No. LXIX, ';'t, " '"'op,"- ■" ;',''/t, ■//■'S-/ 
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EXFLAXATIOX OF THE PLATES. 


. fiJi'-.I outline rnitiinil size. 


0[seu iiionth. 


IS. 1021, Female and espr: 


Plate CiV. ■ 

. 1. Ih?{rf r/f'liites €nfraf(f}i ii'i. p. 1029. 

-■■“L j, tiiictorius, var. cnctrei, p. 1027. 
o-O. „ var. elioeoeims, p. 1«92S. 


Plate CVL 

Cimstermm sjmrrflli, p. 1030. Upper view. 
Plate CVF, 

Chmstemum spnrrellif p. 1<)30. Lower view. 


Plate CVil. 

iMolis hrevitep.-!. p. 1031. 

. „ „ Side view of Lead. 

, , „ , Upper view of bead, enlarged. 

J.md'ia rithi^a, p. 1033. 

. ' „ . ' Upper view of bead, enlarged. 

, „ „ Side view of bead, „ '■ 

5 » M ' Ventral and anal region, enlarged* 
. j, „ Lower view of head, „ 


Plate CVITL 

, 1. Ilci'maloeramum eoralllmntM, p. 1035, ' 

1 » ?, Upper view of bead, enlarged, 

d „ Side, view of bead, ' „ 

2. Etapsf mierops, p. 1030. 

^ V jj Upper view of bead, enlarged. 

2' ». „ ' Side view of head, „ ■ 

3. Leptfjgmtfhm &piirrdU^ p. 1036. ' ' , 

s. w , Upp^'r view of bf’arl, enlarged. 

?■» .» Side view of bead, „ 

Lower view of bead, 
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60. TIi (3 Peroneal Muscles in Birds. By P. Chalmers 

A., D.Sc., LL.B., FII.S./F.Z.S., Sec 

to the Society. 

[Received October 28. 1913 : Read November 25, 1913.] 
(Text-figures 1 7 9-1 90.) 
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In the dissection of an example of Bcdmiiceps rex, which formed 
the basis of a recent contribution to the Society’s Proceedings 
(supra, pp. 644-703), I was interested to notice that one of the 
very few characters in muscular anatomy which the Shoe-bill 
shared with Herons, to the exclusion of Storks, was the presence 
of the leg muscle known as the Peroneus brevis or profundus. On 
looking up the literature relating to the peroneal muscles in birds, 
I found that even Dr. Oaclow’s careful description of these muscles 
(Gadow in Bronn’s ‘ Thier- Reich/ Aves, pp. 180-182) was based 
on a relatively small number of individuals and types, and that 
his work, together with the insignificant contributions of earlier 
and later writers, supplied only a va,gue and dubious picture of 
the anatomical facts in Aves. I wished to make a survey of 
these muscles as nearly as possible complete. Accordingly I have 
dissected them in the birds that have died in the Society’s Collec- 
tion for some months, have made nse of the rich spirit mateiial 
stored in the Prosectorium (most of it dating from the time of 
GaiTod and Forbes), and have been allowed to examine some 
specimens in the stores of the British Museum (Hatural History) 
and of the Museum, of the ' Royal College of Surgeons, and 
Dr. Gadow has also obliged me with, material from Cambridge. 
My observations therefore relate to several huncb'ed birds, dis-, 
tributed, as will be seen later, fairly .well over the whole Avian ■ 
system. ' Theoretically,, no doubt, it is necessary to work out the 
complete anatomiea,! structure of an^ animal if one would' uiider- 
staiic! any portion of it, but in practice ■■this is impossible, and in 
my opinion the examination' of a' single .structure or even portion 
of, a structure through th'e whole seri.es"by,a single observer can- 
not fail to be 'interesting ..and' instructive. ■, .’.The, method, moreover. 





i>ii„ p, Mrrrn.i:LL the 


jj.'is ti.o itnietiiA'il JiiivPi'Ha.E'p t-hrit tlie n.'Eatoiiiit^t- gainSj at least 
ti-ni)Hor;;rih% a. iisi-fnl eievieiity in exposing the structures etn 
wihcli lie is ei"iga 2 e '.4 airi is aisle to cover iiiiicli gromid in a- 
reliiTively sliort s|:=ace of tiiae. 

Alter I'ivinff an account of tlie miiseles in a generalized type. I 
pis .eoi .] t.-ni -v>rei!rttie de:*seriptioii c»f the conditions presented, 
toll) 'a ill e toe idassiliei'itioii given by Dr. Gadow in the a-rtiele 
llivJK in tlie Eleventli Eilitioii of the Encyclopnalia Britan iiicj-p 
ami iiiialiv sliall discuss some of the problems suggested by t'lie 
dPnmi'o i'f coineidienee l^etween the rarying conditions of these 
hnncles ioid an'lrissijieation vrldeh is based on other anatomical ■ 
IhcL--.. 

,7hc Ihrfy^ml Musdes hi C/ijrxA cfia vaiua (text-fig. 179). 

In some respects the Screamers are generalized birds with 
aiiiiiities |)ointing in many dii'ectioiis, and it Inippens that> the 
«‘oiii]it!ori of tlie peroneal muscles in otlier birds can be easily 
described as speeializntioiis of tlie Sereainer condition eliietlj by 

itns of I'larts. 

Penmens siiperficudis sen hngus , — This is the most superficial 
mass of irnssele seen wlieii the skin is removed on the, outer, iip|:ser 
aspect: of tlie leg from the knee dovvnwa.rds. Its veiy large iiesliy 
,1'iiass arises from the anterior and lateral crista of the tibia, from 
tlie ,liead, of. the fibula and partly from the fascia coTeiing tlie 
ki'iee.. Laterally, where :it is l>ounded by tlie external head o,f tlie 
gastroc.De mi US on t.he one sitle, and tlie tibhili,s a.iiticns on the 
otlier, its fasciie are closely attached to the fascia^ of these muscles. 

miiseuliir mass is roughly tria.ngular, and from the l:)ro.ad 
base at its oiigin, from, tiie upper end ,of the tibia and fibula, 
it con%yirges ,to a flat tendon rvhicli is appiarent af,>out t,liree 
ipiarters way down the leg and rather more on tlie outer than tlie 
anterior aspect. There is a deep origin ionned by a com!,) of; 
fibres projecting' inwardlyasa keel along neai'lj tbe whole le:ngth 
of the triangular portion of tlie muscle and arising partly from 
the wliok-^ kwigth of the fibula and partly from tiie tibial surface 
immediately under the fibula. When the tendon lias nearly 
r«u‘hed tl,'ie tarsal Joint, it gives off a very broad and strong {iiichor 
(text-fig. 1,79, Amhn) to the eartilaginom sustentaculuni which is 
pierced by some of the flexor' tendons and Joi,ned superfi,cial]y ' by 
the gastroeiiemiiis teiidcm. It is then oontiniied outwards and 
dowfiiTarils across the ankle-joint,, iminediataly i:incle,r' tbe skin, 
but riinniog tiiroagh a synovial .membrane wd,iich has to be cut 
open to expose it fully, and ■t:ilt.iiim-tely, al>out a quarter,,' of tl,ie 
displace down the tai-so-metatiuvsiil shaft, it fuses with the flexor 
trillion of :the..ti,i,ml digit (fl.exor..primuS' sen perforatiis.il I) (text- 
fig. i7i, F.L. 111). It ia supplied by a branch of the ischiadic 
"iiemE"' ■ ■■ ■■ ■ 

The ftuiction of this muscle is to stmighten the tamis meta- 
tarsus on the tihio- tonus mi then to flex the third toe. When 
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Text-iig. 179, 



Perosieal muscles iu Chaum cimmria, 

Riglit leg, external aspect. Muscle striped : tendon dotted. 

P.LOH.' Peroneus , longns. ' ANCH. Anchor ; attaelmieiit of P. longns tendon 
' to Sustentaculum' of Flexor tendons, P.L, III. Slip of P. longus tendon passing 
across tlie ankle-joint to fuse with III, .tendon of Flexor pertbrafcus of the third' 
.toe. 

P.BRE. Peroneus hrevis. P.B. 1. Tendon of insertion of P, brevis pa.ssiiig across ' the 
tarsal joint to insertion to proximal end of the tarsus-metatarsus. ; P.B. 2. 'Slip 
of Peroneiis brevis tendon, not usualB^ present in birds. ' 

Tar. liig. 'Ligaineiit crossing the 'tarsal. Joint, deep of P..L, HI' 'and' superficial 'to. 
'P.B.l. . , ' '' 

Gastr. Externa! head of 'giistrocnemius muscle.' . 

Flex, Flexor ten dO'U's. „ , ' 
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tilt; ton4<'Pi lioeii dis>eet€‘«'l out of its synovial gi’oovo, it 
s‘>]iyeir.>. too long for its purpose, luit if its action be tested before 
tills t]i>'-eLT'ion Itos siieen made, it is clear that the straightening of 
is carried out I jv the action on the siisteiitacuium and 
that siiliseqnently the tln’rd toe is bent by tlie special slip. 

I’he arri:ii]geii:je.nt is odd and very striking, and it is extremely 
diilicidt to believe that it has been independently developed in the 
Ui'ge luinisjer of different groups of birds in wliicli it occurs. In 
n.v uilnioii the disposition of the muscle and its tenclons shown 
iiW/iboocj can be explained best if it be regarded as the spe- 
rialiyjsl ilerivative of a eoiirlition in which the perforated flexor 
niu>ck'> and tindr tendons were continuons with each other and 
witn the peroiieiLS; as the foot and its digits became special izeci, 
tlie fasthn of insertion .becnnie strengthened along the lines 
leiidiiig to each digit, ainl hnally by the disappearance of the 
ctirij'ieetiiig fascite the continuous sheet became l')roken up into 
separate tendoiis ; as tlie til, do- tarsus became longer the peroneal 
sli|;i to tiie teiidon of digit III assinned its odd course. All tlie 
stages ill the possible differentiation of coiitiiinoiis fasciie into 
liigbly specialized tendons still exist in the case of the alar 
tendons of birds. The differentiation of the foot, liowever, innst 
have taken pdace before the groups of birds became separated, 
anti, as I sliali sliow later, the va.rious conditions of the peroiieos 
ill the different gi’oups of birds can all be explained as differ- 
eritiatioiis of the eoiidition in Ckuima^ in particular by the loss 
of some |.)a:rt. 

sen brevis ' {TihhVis posticus of E, W. Sbii- 
feldt, M'yology of the Eaven,” 1870, p.‘228). — This is a rnucli 
giiiipkr anil more slender muscle ai-ising fleshy from the fibula 
and the adjacent suifaee of the tibia on their anterior aspects, 
begin Tii 11 g about the level of the insertion of . the bleeps' tendon 
and exteiicliiig a little beyemd the distal extremity of the fibuhi^, 
where it passes into a stout rounded tendon (text-fig. 179, P.BEE). 
Tlie greater portion of tlie musede is concealed by the edges of the 
tibialis anticiis and of the superficial peroneal w^hieh meet above 
it. The tendon as it approaches the end of the tibio-tarsiis is 
wry close to the bone and is deep of the peroneus longus tendons ; 
it fititteiLs out, runs through a synovial channel, crosses the tarsal 
joint overlain by a ligament- (text-fig. 179, Tar. lig.), which., also 
eravses the Joint, and is inserted, to the proximal edge of the tibio- 
tarsus oil its : posterior,, outer aspect (text-fig. 179, P.B.1). In 
Plmumi it also has a second attachment to the'antero-niedianend 
of the taiml shaft (text-fig. 179, F.B. 2). 

This irmscle Ilexes the Ursns-mefcato-sus on the tibio-tarsus, and 
at tli 0 same time slightly rotates," the foot, depressing the axial, or, 
gi«t toe aide, and mking theabaxhd, or fourth toe side. The 
klter action vmlm with the exact position of the insertion and 
is often, irery as, indeed, is the action of the muscle .as a; 

wIiCte*: ', V/,"' -V,',,," V-,-, 
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Systematic Description, 

I liave fonncl .that the following points are the most notable : — 

Peroiieiis longiis. — Origin : superficial,” i, e. forming a fairlj 
l)road external sheet at the proximal end of the tibio-tai*sal shaft 
and arising ciiiefiy from the head of the tibia and fibula and from 
the fasciae over the knee-joint; ^‘fascial,” from the fasciae of the 
tibialis ariticns on the one side and ficm that of the external 
gastrociieriiins and the underlying flexors on the other ; deep,” 
from the side of the fibular shaft and the adjacent area of the 
tibia on the opposite side from the origin of the peroneus brevis. 
The fascial ” origiiiis the least importantmorphologically and is 
correlated with the strength and width of the muscle. Anchor,” 
to tlie cartilaginous sustentaculum through which the flexor 
tendons run at the tarsal joint. “ Slip to III,'’' the siipeiflcial 
tendon which lains from the peroneus over the tarsal joint to join 
the perforated fiexor tendon of the third toe. 

Peroneus profundus. — Oiigin. Presence or absence of a bony 
or fibrous bridge at the lower end of the tibio-tarsiis. Tendon of 
insertion. 

Relative size of the two muscles. 

EATITx^. 

S t r u t h i 0 11 e s. Struthio , — The peimieus longiis is enormous. 
Superficial origin extends over to the femoro-fibular ligament and 
the patella.. Fascial origin present. Deep origin represented by 
a separate head from the lower end of the fibula. Anchor is 
broad and flat but short. Slip to III strong and rounded, 
Peroneus brevis absent, but there is a short stout ligament which 
may represent either the lower portion of the muscle, or, in my 
opinion, more probably the ligament which crosses the tarsal 
joint in Ckmma. 

Bhese, Shea americana (two examples). — P. longns as in 
Siruthio, except that the deep origin extends for the greater part 
of the length of the fibula. P. brevis absent, but tarsal ligament 
present. 

Casiiarii. Casuarnis miiuppendaciikitiis, — P. longiis enor- 
mous ; siipierflcial and fascial origins very extensive, deep origin as 
ill Shm. Anchor shoi*t, very wide and partly in slips. Slip to 
III stout. P. brevis absent but there is a stout tarsal ligament. 

Dtommtis mvm-hollandm ,- — As m Casturn'kis, but P, longiis iiot 
quite so large. ■ 

A p t e r y;g e s. Apteryx (? species). (three examples). — P .longiis 
very large;, superficial and' fascial origins good, but deep .o.rigin 
very slight, ' Anchor broad and .short; slip' to III a rounded 
'tendon. ■ P. brevis very much reduced but , pi*esent as 'a small flat 
tendon .arising from a few. ■ muscular -fibres . and 'running in the 
normal 'positio,n under the. .slip to III. , This is notably 'd'i, 0 e-rent. 
from the' tarsal ligament in the.'Other striitMous, birds” and is 
"quite certainly a ■ rudiment.’ of. the .'Peroneiis. brevis. ', 
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Xii tlifc' P. till:? t iiiiisclu iiiid uoos 

not diriOr j-xeeptin iiiiiior deto.iis iroiii tlie type in Vhaumi wliicii, 
fur r.i'iivt'iiienoe, 1 mar eall T-lie " norinar’ aiTaiigemeiit. The 


l.revisis a-t lea>.t fiinetionrilly absent, but tiie Apteiyges 
steii I apart irom the others in possessing an iiiitloiibteJ vestige 


It. 


CAIIIXAT..'£. 

COLYMBO,MOEPH-E. 

CoLTMEirOEMES. 

0 o 1 j 111 b i,. I have not exaiai!,iecl a Diver. 

P 0 d i c i |) e d e s. I^odkeps crktaia ai id F. 'winor, — In botli these 
(i:re))es the F, loiigiis vois badl\' developed, witli, delicate sup.ei*- 
tii'-ia,! deep calgins passing into a long I'ounded tendon al-iont 
liislf-way l;»etweeii tlie knee and the tarsal, joint. In the Crested 
Grebe this tendon passed straiglit to the siisteiitaeiiliiiii, so ti,iat 
its insertion was represented only ly a narrow anehoi’, there 
lieiiig no slip to III. In tlie Little Grebe the anclior was similar 
lait I was able to trace a minute normal slip to HI. On tlie 
other liand, in the Crested Grebe tliere was a ininiite and certainly 
f'nnctioiiless temlon representing tiie P. brevis wliicli I did not 
iiiid in the Little Grebe, 

SPHEXISCIFOiaiES,. 

Spli e nisei. Fphemscm demersus . — F. longus rather weak 
bat all origins present; aiielior and slip to III botii slender and 
short. P. brevis W’'as also slender but arose flesliy from tlie 
greater length of the shaft of the ;0.1:>ula and til.Ia and was 
inserted , by the iisuai slender flat tendon running in a synovial 
i:ivovt under tlie slip to III, Gadow mentions that it is pi-tsenfc 
but ’weak in Apienmh/tes, Beddard’s statement tiiat it does not 
oeeiir in Penguins is erroneous. . 

FfiOC'ELI4,AHiIFOE^IE'S, , ■ , , 

T n b i 11 a r e s , — Dujdim cape-nsls, FrmeUaria (? spiecies). Ocea- 
modroma (? species). — In the Cape Pigeon and the two Petrels the 
F. loiigiis was rather small with onlj t.be superficial origin, wliicii 
«|uic*k]y passed into a very long, slender tendon ending in a 
ilelicate anchor and a, slender .slip to III. , .Tiie P. brevis had ■ a' 
short blit strong origin from high up the fibula ; this passed into 
a strong and very long tendon with the usual flat insertion. The 
F, brevis is rather stronger than the P. longiis. The examples 
of petrels which 1 examined were part of the material of "W. A. 
Fori and Imd been presented in spiiit for at least thirty j'^ears. 
1 was interested to note that they still retained a very strong 
musky odour* so clinging thmt tdtlioiigh I used sevend kinds of 
M*up iiul |«trol 1 could not get rid of it for several days. 
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It is clear that the Colyrubomorplite present no coliereiit 
picture, the Petrels being sharply marked off from the others 
by the relative dominance of tiie P. brevis. 

Pel ARGOMOR'PH .u. 

ClCONIIFOEMES. 

S t e g a II 0 f ) 0 d e s. 

Phaetii02itida\ PIfat'lhou. — P. loiigus normal but ratber sinalij 
■with superficial and fleep origin, broad anchor and slip to "III. 
P. brevis iiorinab ^^’itli long muscular origin and short tendon with 
usual fitittene^l insertion. 

Siilidie, Sida himiiUi.—'F. longus normal and laige but wdtli 
only superficial ami slight fascial oiigin. Broad short anclior ai'jd 
slip to III. P. brevis absent. 

Phah'ici’ocoracidje. Idudacrocorax (? species). — P. longus normal 
and large; origin, anciior.and slip to III as in ^Snla. P. brevis 
strong but very sliort, ;irising only from the lower end of tiie 
tiliial shaft, distal to the fibula, and with normal insertion by 
llatteried tendon. 

Fregatidm. Fregctta , — Peroneus longus large and sti'ong but 
origin practically only deep fi'oin the wliole length of iibula and 
atljacent siulVice of tibia on side turned from tlie brevis. Broad 
anchor and good sli'p to HI. P. brevis inirLiite but cpiite distinct 
and normal, wdth long slen<ler belly and tendon passing under a 
iil'jrous bridge and then flattening out to pass to usual insertion. 

Pelecaiiidi'e, ' Pehcamis . — I have not iiad a recent opportunity 
of exainiiiirig a Pelican, but from my old notes I, find that tlie 
P. longus is large and normal with tlie usual anclior and slip to 
III" and that the P. brevis is piresent but minute. 

Arde« (from these I exclude , /Shoines and BcdcBmceps), 
A rdMt egretta^ A . heroclkis, A . herodias lessoni, A ,purpurea, Ardetta 
'7n'irmta. Ad/cticO'rax gardeni, i\h vtolaceiis (2 examples), Botaimis 
stellarisn Cancro^ma r:eIodo7ii , — In all these the P. longus is fairly 
large' (text-fig. 180), but has only the superficial origin with slight 
fascial origin. The anchor is rather long, broadens out, . and at 
least ill one ease (A . herodias hssoni) was in two slips. The P. brevis 
is well developied usually from about tliree-qnarters the length of 
the shaft 'but chiefly from the 'fibula. The long^ tendon passes 
through a fibrous bridge' and then flattens out to the normal inser- 
tion. . I 'think there must be some 'mistake in Oadow's statement' 
tbat the' P. brevis 4s absent in Ardm- I find that its presence is 
one ' of the difierences between Herons and Storks. In'Ar&^to' 
Simula and it is; 'paidiicidariy stro'ng. 

'S'COpiche. ASmpus 'tmnh 7 'eUa*’----^ThB P.' longus is "large with 
siiperflcifil and slight’ fascial origin, broad anchor and good slip 
tO' HI. , The 'P. brevis i'S either 'aetually absent or repiesente.d by 
a very'snu'tlllig'ament. 

Bakeriicipitidau" : longus a strong- 'broad 



1046 


BE. V. CHALMERS MITCHELL OM THE 


Li']=-clr v.-lti! Olilv siiperfic-:.'!! anil fascial origins. Anchor hitpacl 
a-.i'l ‘-lij, t./lil.' The P. lu’ev-i.s is strong but .short, ansiwg 
i.iiiy froiu rh,; tibi.! tiistal to tiie end of the fibula; its llatteued 
tciiilou over to the it.siial in.sei'tion. 


Text-fig. 180. 



Peroneal iiuiseles in jSff/cticora^ gardmiL 
Bescription and lettcTing as in Text -figure 1'79 (p. lOdl). • 

Br, Bridge traversed by the tendon of the P, brevis» 

Cieoni». Ckmiia nigra, Dismra episcopiia, Leptoptihis crimmi-^ 
.iferm '{2 exajBpIes). Mgcteria cmiericcma. Fseudoimitcdus ibis 
and Tmit&km loctdator ^ — In all these Storks the conditions were 
praetimlly identictih The P, longns was lai'ge and strong ' with 
siiperiieial and laseial origins and no deep oiigin, very broad 
anchor and g«»d slip to III.. The P. brevis was absent, but 
niniiing across the tarsal joint parallel with the slip to III, and 
thewfore approximately at' 'right, angles': with the normal position 
of tise P. brevis tendon,; was^ a stout ■ elastic ligament which kept 
the tarsal joint flexed, m that 'after .death the joint could not' be 
stmighteiiefl without force until this had., been 'cut.' At first, I 
thoaght that this ligament might represent ' the , 'brevis, but Its 
direction is dilieretit, and it do^ not 'resen.ible the indubitable 
Vestiges cf the bwis wMeh in .some other birds* , , 
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Ibidifife, CarpMhis sjmiicoUis. Flatalea leucorodia. Plegadis 
falcmfdlm. — In tliese tlie P. loiigus i.s iiorDial with siiperlicial and 
fascial origins, only a few fibres of deep origin, good broad aiielior 
and slip to III. The P. brevis is present but vei*y weak, arising 
liy a few thin fibres fi'oin the greater part of the length of the 
fibula and passing into a slender but long tendon with the usual 
fiat insertion. 

Plifeiiicoj)teri, I^mnicopferiis cmiiquoriim. — In the Flamingo 
the P. longns is strong with only the superficial and fascial 
origins, with good wide anchor and slip to III, The P, brevis is 

absent. 

The general picture presented by the Ciconiiformes is of a 
lai'ge well formed longiis muscle chiefiy with snperfieial origin, 
and a brevis muscle almost invariably slender and showing a 
strong tendeiicy to disappear, but none the less with the presence 
or absence following the minor divisions of the assemblage, 
and not being sporadic in the genera. 

Anseeiformes. 

Palamedeau Cliaiimi chamria, Palawedea cormiia, — I 
have already described the conditions in tliese {mprci^ p. 1040). 

An seres. Cygmis olor, G, mgricollis, jEx (jalericuhia 
and yEx sqmisa, Cereopsis nov(t-liollcmdia\ Chloephaga mornata, 
JJendrocygnafidva, Querquedida casUmea, Metop/kma pjeposaca. 
iEdemia nigra. Ilerytis strraior. — In the Bwans, Geese and 
Ducks the I?, longns is large with a very broad superficial origin 
wrapped round the front of the knee, partly eoveilng and paitly 
with fascial origin from the tibialis anticusand a lesser extension 
towards the gastrocnemius. The muscle nairows rapidly (text- 
fig. 181) to a roimded tendon from which a very broad anchor, 
frequently in separate slijiJs, is given off, the main tendon forming 
the slip to III. The P. brevis is always present and usually 
large, with a central tendon and pinnate slips of fibres from the 
greater part of the fibula and adjacent surface of the tibia. It 
frequently dips under a fibrous bridge and then flattens out and 
has an unusually wide insertion to the abaxial side of the end of 
the ti bio-tarsus. There is usually one, and not infrequently a 
second separate tendon running across the tarsal joint. The 
variations within the group are small, all the normal parts being 
|>resent. The deep origin of the longus is usually very slight, luit 
as an exception it is, W' ell -marked .in Bendrocygna, The anchor 
is very broad and short,, and usually in sepai-ate slips, but in the 
ducks generally and in Brndrocygna it is rather more faii-shaped,» 
In (Edemm the brevis is very short, arising only from the, tibia 
below the fibula and from a small portion of the fibula,; its 
tendon,' moreover, instead of crossing under the slip to Til .runs 
parallel with it, and is inserted to tlie axial edge ' of the tarsus- 
metatarsus. 

Ill the A,nseriformeS' the' 'peionealB are: both w^ell ■ developedi^ 
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•el^itivelv tlie larger, l)iit the brevis is 
ailditioii to its Hexion of the tarsal 
action. 


Text-%. IBl. 



Peroneal muscles in JSx spofisa* 


Description and lettering as' ill Text-figure 179. 

The Per, loiigiiS' has liad the xu'csiuial portion removed. to show the P. brevis. 

Falcoxifoemes. ’ ■ 

C a t h a r t CatharteB atvra (2 examples).—- The P. longiis is a 
strong ixiiiscTej with good but rather narmw superficial origin, with 
fnseial origin chiefly on the side of the tibialis anticus, and .with 
extensive deep origin. The anchor is broach and . short and the 
blip to III is veiT strong. The F. brevis is very, slender, arising 
only from the distal two-thirds of the fibnk, then passing into a 
roimded tendon much weaker than the slip to III under which it 
and then flattens out to the noraml inseition. The domin- 
ance of the longns over the feroTO r^iils-the condition in the 
and diiers'ffosi tl»t present in Aceipitrine birds 

l^oxiihdini 


tilt* luii'TW. however, l>eirig i 
je*:ivelv fuiietiony.j rj.id in 
iuiiir lieb a iiotiible ronitiiig 
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A e e i p i t res. Bei-pei it.a.riiilri3- — I liave hrul no recent oppoi’tinii tv 
of exiiiiiiniiig a BecretaiT but I infer from Dr. Gadow's 

stat.eiiieiit (“ Aves ” in Tliier-Iielcli) that both peroneals ai’e present, 
and tint as P. longiis is very large the condition is generalized and 
tliiis like ivhat exists among the Cicoiiiiformes. 

Yuitiirkke and Falconidie. Gypaiitus harhaim. Thvmmcvhis 
alcmdarius, Falco peregrin as (2 exainpdes). Aqwikc verrecmxi. 
Ilaliaetus lemogaster, Ictinia mississipiensis. Oimiis goukli.~~~ln 
all these birds ])oth peroneals are present, l:>ut the P. brevis is the 
more powerful and the P. longiis tends to be reduced only to its 
deep origin. In the Liiinraeigeier there is the greatest re- 
seinbkinee with the normal arrangement. The P. longiis has all 

Text" fig. 182. 



Peroneal muscles of Fcdco pereffrhuis^ 

Bescription and lettering: as in Text- figure 179. 

Fib. Anterior edge of fibula. 

three' origins, . but tbe , superficial origin is rather narrow and 
partly ' reduced. In all the others the superficial and fascial 
origins have practically disjrppeared, so that the muscle, as 'shown 
ill the ease of the Falcon '(text-fig. 182), almost exactly' balances 
the P. brevis, arising' from’ the .other 'side of' the fibula and the 
adjacent area' of ' the tibia 'along the '.greater part of the length of 



1050 


DK* P. CHALMERS MITCHELL OX THE 


tlie sliaft. The anclior is present and is iisiiallj ratlier 

loipir Jiiid faii'shape^i The slip to III is always present 

and noniial.^ The P. I:?revis is very strong ; it arises in the 
lliiiiiUierjeier only from the lower end of 'the fibula and the tibia 
dhhal ifiis: iii Icibua its origin begins higher up; in the 
fitlie!’.-, (iS shown in text-fig. 182, it arises from nearly the 
wlinhmengrh of tlie filmla below the biceps insertion, from the 
adjacent surface of the tibia and from the tibia distad of the end 
of tiie iibiTia. Its very strong tendon passes under a fibrous 
liri'lge whieli iiiny be calcihed in old birds, then flattens out and. 
passes in tlie usual synovial slieatli under the slip to III to its 
normal insertion. 

It is plain that in these birds-of-prey the superficial origin of 
the P. loiigus has been partly or completely lost and that the 
P. lirevis lias greatly increased in relative importance, until it 
imy surpass the P. longiis. 

Bin iii on id®. Pandion huUnetus. — In the Osprey I found no 
trace of tlie P. longus, in which I am confirmed by Dr. Gadow. 
The P. l:)revis was short and not very strong, arising from the 
usual origin limited to the lower half of the sliaffc and passing 
into a weak tenrlon, which after traversing a bony bridge, 
flattenerl out and had the normal insertion of this muscle. As 
ornithologists, arguing from otlier features, have differed as to 
placing the Osprey with the Eagles and Yultiires, or with the 
Owls, it is of some interest to note that in the Owls also only the 
P. brevis is present. 

Apart from Fandmt^ it is clear that the Falcon if ormes 
generally show a gra.dual reduction or specialization of tlie 
P. longus, always retaining, however, the deep origin, the anchor 
and a stiong normal slip to III, and a gradual increase in size of 

the ■ P. l>revis. 

Gaclo'w unites the Ciconiiformes, Anserifornies, and Fakoiii- 
foriuAs into, the Legion” Pelargomorphm.' Again excepting 
PmuHoii, it appears that throughout the Legion, the P, longus 
remains a large and important muscle always \vitli a good anchor 
aiul gofnl slip to III, but that the P., brevis offers every condition 
from that . of peifect equalit-y with or even superiority to tlie 
loegiis in the specialmal Falcons, to complete absence, 

; ALECTOBOMOEFH.E. 

Tixamifobmes. 

Cryptiiri. rnfe^mm (4 examples). Fnidmtm 

Cmlmlrmms ehgamiS examples). — In all tlie Tii'ia,iinis 
I exaiBined. the P, longus wiis well developed, with very large super- 
ficial and fascial origins and long deep origin. The 'anchor was 
strong and broad and the slip to III strong. I noticed that in a 
iliifouH Tiimrmi the P. loBgus.first stiuightened tlie Lnvsal Joint and 
iheii flexed sharply the second as well as the third digit. On dis- 
heeting out theteadoim, 1 found that the tendon of the perforated 
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flexor muscle of tlie tliird digit, after being joined by the tendon 
from tlie peroiiens, gave off not only the slip to the peiibrated and 
pei‘foratirig flexor of digit III which occurs in birds belonging to 
many different groups, but also a slip to the perforated flexor 
tern] on of digit II, an arrangement which I have not noted or 
found recorded in any other bird. 

Tlie P. brevis was present in all the Tinamiis I examined ; in 
Iifajnchotiis it was very feeble and slender, arising from the gi*eater 
part of the length of the fibula and passing into a thin tendon 
which flattened out, and passing under the slip to III had the 
iioiiiial insertion. In S'othura its origin was from the lower 
part of the fibula, and in Ckdodromas it was extreme]}" minute 
and reduced to a few fibres and a tendon just visible, but 
rimning the usual coui'se. The definite presence of the P. brevis 
in Tiiiaiiiiis is in contrast with its equally definite absence in 
most of the Strutliious birds, but resembles the condition in 
Apteryx. 

Galliformes. 

Mesitidfe. — I have had no opportunity of examining MesUes^ 
and j\Iilne-Ed wards <loes not refer to the peroneal muscles. It 
would be interesting to know their disposition, as in Unrypyga 
the tendon is characteristically long, and very difierent from the 
arrangement in Galliform birds. 

Turnices. Tiirnix chissimiejd.- -The P. longiis is present and 
rather strong, with the three origins, a good anchor and slip to 
III. The P. brevis is slender but arises from nearly three-quarters 
of the shaft, from tlie fibula and tibia, and passes into a short 
tendon which flattens out to the normal insertion. 

Gain. ' 

Megapodiida?. TahgaUa lathami. — The P. longus is very strong 
with large superficial ami good fascial origins but no deep origin. 
Anchor strong but narrow, and good slip to III. The P. brevis 
is also good, from the posterior three-quarters of the shaft from 
fibula and tibia. Tendon is very short, passes under a fibrous 
bridge and then flattens out to pass to usual insertion. 

Crachhe. . Ortalis riificauda. Miiiia tiiberosa. Pauxis gahata. 
Penelope pii7purasce7is, — In all these the P. longus is enoriiious 
but cliiefly from superficial and fascial origin, the deep origin being 
Just present. The anchor is very broad, short and strong, and the 
slip to III is good. In some 'the tendon was ossified down to 
the anchor. The P. brevis' was strong, arising Ironr the distal 
three-quarters, of the shaft, ■from 'the fibula, adjacent surface, of 
tibia and tibia- distal ,to the' end, of the' -.fibula. The ' tendon then' 
passed through a„ long fibrotts’' -bridge-, ■ pa.r% calcified m OrUdis, 
and flattened out to usual insertion. : ■ - 

-Gallidse. Gutter a cristuim, G.e€htmrdi.n.iid G, piiehercaiL Jfele- 
mgris gcdloixuio* Argus glgantem. Gallus gallus (2 examples). 
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Calophasis ellioti Crossoptilon (2 examples). Rol- 

lulus ro'ulrouk Ortyx viryiniamis (2 examples). Lophortyx 
douglasl. Caturnix coromamlelica. Frmicolhms mfuscatm . — In 
all 'these Galline birds the P. longns was enormous, 'with very 
strong snperfieia], well-marked fascial and. rather sliglit deep 
origins. The anchor was stout and in most cases raliier l:)roa,d and 
sliort, hut in tlie Francoiin was iiaiTOw^ and rounded. The slip to 
III was invaihibly strong. The tendon of the lo,iigus wa.s ])ai‘tly 
ossified down to the anchor in the older birds. The P. brevis 
•^vas present in all, hut in most cases rather slender, and its origin 
ivas from the distal three-quarters of tl:ie slinft including tlie 
fibula, adjacent surface of tibia and tibia distal to the fibula. 
The rather short tendon (long in one of the Quails) usually 
passed through a fibrous bridge and then flattened out to 
normal insertion. In Pnclieran’s Guinea-fowl, however, tlie 
temlon did not pass across the tarsal joint, but ended on a knob 
on the distal end of the tihio-tarsus in about the position 
where it occasionally passe.s through a fibrous or calcified Inidge. 
The F. brevis was relatively weak in all these liirds, and the 
condition in the Giiinea-fowd is at least complete functional 
degeneration, but I ha.ve found no ease- of complete absence, 
althougli I examined Penelope and Gallus gcdlm, in wliich Dr. 
Gadow found it absent. 

Opisthocomi. Opisihocomus mMatus (2 examples). — The P. 
longus is of moderate size -with only a rather narrow superficial 
origin. Good anchor and slip to III present. The P. brevis is 
relatively rather strong, arising from the distal three-quarters of 
the shaft in the normal fashion and with a short tendon flattening 
out to the usual insertion. 

In the Galliformes the P. longus remains the dominant muscle 
and is always well developed, with, however, seldom much deep 
origin. The P. brevis is present Imt obviously less important. 

Gruifoemes. 

Eallidje. Fidka hiicoptera. Gcdlimda chhropus nnd G, plimm- 
cum, Trihony-x mortieri. Hydrornia alleni. Forphyrio pMujdnjno 
(2 examples). Ocydromus mistrcdis. For zana Carolina. A/faiiid(\s 
ckiricote and A . ypecaka. Eypokmiidm philippemis (2 ex<imph s) 
MaM'iis lofigirostriSj E. macnlatus., and /f. celebemis. 

In all these Bails (text- fig. 183) the P. longus is a strong 
muscle usually with an extensive superficial and good fascial 
origin and rather little deep origin. Tlie muscular fibres converge 
to a powerful tendon, frequently ossified, about the middle of the 
length of the shaft. The anchor is very strong and tends to be 
liroken into separate slips; the slip to III is always present, with 
the usual course. The P. brevis is also always present and rather 
strong, arising from the upper half of the fibula and the adjacent 
surface of the tibia. It then passes into a stout tendon, some- 
times ossified, and having teversecl a fibrous or cnlcified bridge 
flattens out to the imual insertion. The text-figure, drawn from 
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a Green-backed Porpbyrio, gives the arrangement usual in the 
Family, 

Gruidje. Gruinse, Griis australaslcincc. AntJiropoides virgo, 
Balearim clirysopeltargus .- — In the Cranes the P. longiis is rather 
large with extensive snperficdal, fascial and deep origins, very long 
tendon soinetinies ossified, very wide anchor and good slip to III. 
The P. brevis is present and arises from nearly the whole lengtli 
of the fibula, but is very weak. The tendon, sometimes osKsified, 
has the usual insertion by a flattened extremity which passes 
under both the slip to III and a very long tarsal ligament. 


Text-fig, 183. 



Poroneal muscles of Porphyrio porphfrio, 

DeKcripfcion and lettering as in Text-figure 170 (p. 1041). 

Br. Fibrous bridge. 

Araminoe* Armnm scolopamis . — The ,P. longus is large with 
superficial and fascial origins but without deep origin. It has a 
stout anchor and good slip to III. The P. brevis is either 
altogether absent or represented by a very small ligament. 

PsophiinjB. Fsophia cr&pitans^ P. hucoptera^ and P. ohemra," 
The P. longus is large with chiefly superficial and fascial origins. 
The anchor is broad and the slip to III is present and stout, hut 
peculiar in so far as after giving off a stout anchor to the per- 
forated flexor of III in the region where it usuaJly fuses with that, 
it passes on and joins much more, distally the tendon of the 
perforated and perforating’flexor of The same digit. '. The P. brevis 
pRoo. 'Zoom Soo.— 1913, ■No.XXXP ' ' ' 70 
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is present, arising from nearly three-quarters of length of tlie 
shaft and with usual insertion. 

Dicholophidse. Carkf.ma cristata (3 examples). —The P. longus 
is large wdth superficial and fascial and slight deep origins and a 
very long tendon which gives off a veiy broad anchor and is con- 
tinued as a slip to III. The P. brevis is represented l)y a niiriute 
muscular head arising from the fibula and tibia opposite the 
biceps ligament, and a very long slender tendon close to the tibia 
which after crossing the tarsal joint flattens out to the usual 
insertion. 

Otididce. Otis tarda (2 examples). — The P. longus is very 
strong wdth superficial, fascial,, and separate deep origins. The 
tendon is not long and after giving off abroad anchor is continued 
as the slip to III. The P. brevis was absent. 

Ehinochetidau Ehinochetm juhatm. — The P. longus was very 
large with all three origins, a stout anchor and good slip to III. 
The P. brevis was also well developed wuth an extensive origin 
along the length of the fibula and adjacent surface of tlie tibia 
and had tlie usual flattened insertion; it appeared to me to be 
larger in the Kagu than in any of the other Gniiform birds. 

Eurypygidfc. Eurypijga helias. — The P. longus was well 
developed witli all tliree origins, a broad anchor and good slip to 
III. The P. brevis was also relatively strong, ai’ising from the 
upper half of the fibula and adjacent tibia and pavSsing into a long 
tendon which flattened out as it approached the normal inseidion. 

Heliornithidse. Heliorms fidica sen Podoa simrumimisis (2 
examples). Podica semgcdensis. — The P. longus wuis large in all 
these but with only superficial and slight fascial origins, the 
deep origin being practically absent. The anchor was very broad 
and strong, but the usual slip to III, although certainly present, 
was delicate and could hardly have been functional. The P. 
brevis was large and strong, with a rounded origin from the 
proximal portion of the fibula, then a very long tendon partly 
ossified which passed under a partly calcified bridge to flatten ont 
to the usual insertion. 

Of the Gruiform birds the Rails and the Kagu seem to 
present the most generalized condition of the peroneals since 
both are present and actively functional, the longus being 
the dominant muscle. In the Cranes, Seriemas and Bustards, 
the brevis shows signs of disappearing. The Sun -bitterns and the 
Fmfoots stand apart from the others, the former recalling the 
condition most frequently found in the Limicolae, and the latter, 
with the tendency for the longus to be reduced, being quite 
peculiar in the group, 

Gharabeiiformes. 

; ■ , L i m i c 0 1 se. 

Oharadriidm. Zwiosa hpponica. Actitis hypoleucus. GalUnago 
ccelestis, Mmh&tes pugnaoo^ Bmhpcwo rusticnla (2 examples). 
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Ilmiantopus nigricolUs. jR&cur-mrost7'a avocetta. HcBniatoptis 
ostralegm. Ycmellus vmieUus (Z examples). Cliaradrms pluvicdls. 
EhjncJueit capeiisis. 

Ill all these tpiie P. longus is rather a small muscle with a broad 
superficial, slight fascial, and very little deep origin from the edge 
of the fibula. It narrows rapidly to a long tendon which gives 
off a bi‘oad anchor and ends in the usual slip to III. The 
P. brevis is always reduced, arising only from the proximal part 
of the fibula and passing into a long slender tendon which 
passes down the leg parallel with the tendon of the longus, dips 
under a fibrous bridge at the distal end of the tibio-tarsus, and 
then passing under the slip to III flattens out to the usual in- 
sertion. In the Avocet, two examples of tlie Lapwing, and in the 
Oystercatcher, the brevis was reduced to a slender ligament whicli 
arose from the distal end of the tihio-tarsal shaft in about the 
position wliere it would normally pass through a fibrous bridge, 
and passed across the tarsal joint to be lost in the fasciae under 
the slip to III. 

Cbionidfe. Ckmiis alba, — The P. iongiis is present with a, 11 
three origins, the deep being very feeble. The muscle passes into 
a very long tendon which has the usual broad anchor and slip to 
III. The P. brevis is also present but extremely feeble, a few 
fibres from the fibula passing into a delicate tendon with the usual 
insertion . 

Qlrii'eolid^?, Glareola prat mcoJa (2 examples). — Precisely as in 
Ohionis, the tendon of the feeble P. brevis being still longer and 
more slender. 

ThiuocorythidaL Thhiocorj/s ? species, — The P- longus is as in 
tile Glai-eolidfB and Ghionidse, but the P. brevis is stronger, with 
an extensive origin from tlie fibula passing into a long tendon 
with usual insertion. 

(Edicnemidffi. (Edicnemus scolopctx. — The P. longus is large 
and strong, with all three insertions passing into a rather shorter 
tendon with broad anchor and strong slip to III. The P. brevivS 
is represented at most by a vestigial tendon. 

Parridte. llydrophasimius chirurgits, PJiyllopems africanus. 
Jacana jacana, A$a,rcia vaidahilis, — In all these long-toed, long- 
legged Ja^anas the P. longus is rather large with superficial, 
fascial, and good deep origins. The broad band of muscle then 
passes into a very long tendon which gives off a wide but short 
anchor and is continued as the slip to III. The P. brevis arises 
from the upper third of the fibula and adjacent tibia and gives 
rise to a very long tendon which flattens out to the usual 
insertion. 

Lari. 

Laricfe. Larus argentaius, L, ridihmidm. — The P. longus has 
only the superficial origin, and the muscle converges to a very 
long tendon which gives off a broad anchor and then forms the 
usual slip to III* The P* brevis arises only from a small 

70 * . 
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proximal portion of the fibula and tlien forms a very long teiidon 
wliicdi runs clown the leg parallel with the tendon of the kmguSj 
dips mirier the slip to III, and has the usual flattened insertion. 

AlcidiF. tordc6 . — The P, longus is fairly large, with super- 

ficial a.iid hs-seial origins, then a long tendon which gives off a 
broad anchor and ends as the normal slip to III. The P. brevis , 
is also rather strong bnt nuicli, inferior to the longus. It has an . 
extensive origin from the fibula and then passes into the usual 
tendon with normal insertion. 

P t e r 0 c 1 e s. Pterodes alchata (2 examples). — The P. longus 
is broad and rather strong, with all thi'ee origins and binad 
anchor and slip to III. The P, brevis is absent, so tliat in tins 
respect tlie Sand-Grouse agree with the general tendency of the 
plover-like birds and differ from the game-birds. 

Coin in b a3 . dtarrmnas cjjanocephala. Leucosarcia picata 
(2 examples). Phhgmnas crmntaia and P. luzonica. Geophaps 
plwmifira. Pliaps ckdcopiera and P. elegans, CokmhidapicuL 
Geopelm cimmia and G. tranquilla, Zenaklum carolimnsis. 
Carpophaga nifigida. Coliunha litna (many examples, wild and 
domestic). Osmotre7'on hicmcta (2 examples). 

The Doves and Pigeons present an interesting series of modifi- 
cations. A state of afiliirs very closely resembling what occurs 
in Limicolous birds is not infrecpient. In Leucosarcia^ for 
instance, the P. longus is very strong, with good superficial and 
fascial origins and a considerable deep origin from tlie proximal 
portion of the fibula. The muscular mass narrows to a veiy long 
tendon, which eventually gives off a broad anchor and runs on 
to form a good slip to III. The P. brevis similarly ainses chiefly 
from the proximal portion of the fibula and the adjacent surffice 
of the tibia, passes into a long tendon which after traversing a 
fibrous bridge flattens out to the usual insertion. The P. longus 
is definitely the dominant muscle, but the brevis is well formed 
and functional. In Oolumha the conditions are similar, but the 
extent of the fibular or deep origin of the longus varies, and the 
length of the tendon varies inversely with it. In Garpoplmga 
the fibular origin of the longus is still more important,, and in 
many of the smaller Pigeons and Doves, and in Osniotrcron^ the 
deep origin is the more important, the superficial and fascial 
origins getting weaker; the tendon is shorter, but the whole 
muscle is relatively feebler. So also in the smaller Doves and 
Pigeons, the P. brevis tends to degenerate, arising only from tlie 
lower end of the fibula and the tibia, distad of this, so that the 
tendon is very short and very different from the typical Limicoline 
condition. On the other hand, in OsmotfCTorh^ the P. longus has 
‘become smaller and reduced to its deep origin with a relatively 
short tendon, but the P. brevis has increased in size and is 
actually stronger than the longus. 

In Charadriiform birds generally the P, longus is the dominant 
muscle and the P. brevis tends to become weaker or to disappear. 
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In tlie case of both muscles^ the nonnal arrangeineiit is for the 
muscular bellies to be limited to the proximal portion of the leg 
and to give rise to very long tendons. The Pigeons an<I Doves 
show the type of the Gliaradriiform group, ];>nt also indications of 
moving away from it. 

In the Alectoroinorph group generally, the P. loiigus remains 
as the dominant muscle and, except in the aberrant Pinfoots, is 
always large and powerful. The P. brevis varies, sometimes 
being very feeble or absent, but in some of the Colmnbie, as an 
exception, shows signs of outstripping the P. longus. The great 
lengthening of the tendons of both muscles in some of the 
Ralliform and most of tlie Ohamdriiform birds may easily l^e 
regarded as in correlation with the long legs of these birds. It 
is interesting to note that the Col iimlxe show signs of a former 
long-legged Chai-adriiform condition. 

CORAUIOMORPH.E. 

CUCULIFORMES. 


C 11 c 11 1 i . 

Cucnliditv Cucidus cauoms (2 examples), Giiira pirudgutt 
(2 examples), llierocoocpx varius. — In tiie Cuira cuckoo tlie 
P. longus is a large muscle witli good si.iperlicia.l, fascial^ and 
deep origins. Its tendon gives off a long naiTovv anchor and 
then passes on to form the slip to III. In Jliej'oooccyx the longus 
is relatively smaller and the anchor is broader. In Cttculns tlie. 
deep origin is much the most important, and is cliiehy from the 
distal end of the shaft. In all the P. brevis is well developed, 
with a strong origin from the tibia below the hbiila and a varying 
extension up the fibula. The tendou of iirsertion runs the usual 
.course under the slip to III, and fiattens out to an insertion 
placed so that tlie muscle not only flexes the foot but has a con- 
siderable power of rotation. 

Musopliagidw, Corytkaix perm (2 examples). Turamm corjp 
ihaix , — ^The P. longus is a large muscle with extensive superfida,! 
and fascial oiigins and a small deep origin extending down the 
fibula. The anchor is very broad, and the slip to III well marked. 
The P, brevis is a long rounded muscle arising from about tlie 
distal three-quarters of the length of the shaft, from tlie fibula, 
and tibia below the fibula. The tendon passes through a iibi'ous 
bridge and then fiattens out to the usual insertion. 

In the Ouculi the P. longus remains the dominant muscle, but 
there ai'e signs of its being reduced to a deep origin with corre-^ 
sponding increase of the importance of the P. brevis. The group 
shows, in fact, a transition from the condition which I regard 
as more generalized towards the particular type of specialization 
which becomes more and more marked in othei-Ooraciomorpliines. 
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Psittaci. Btrlngops hahroptilm, MelopsiUacim tmdtdcdus, 
y-i/mpkims imeemis. Nanocles (Lailimmis) discolor, fjj/ano- 
rlumipkus alpmihs. Fkitycercus cximmr., Aprosniieiii-s cyano- 
■pygim. Fatceornis fasciata. Eelectus pectoralls (2 examples), 
E. roraius. Ffmcepluilus meyeri, Caica mdammphcila. Fachy nim 
hrachyuriis, Chrysotis ('? species). Alyopsittaciis rmnmhus, 
Gonurm jertdayL Oahpsittacus novce-hallandke. Cacatim sul- 
phur e a, Trichoglossus nimm-hollandicc, Forms domicella. 

Parrots carry further the specialization of the generalized type 
•which is already indicated in the Ciiculi. In every case both 
muscles are preseutj but theie are different degrees to which the 
loiigus is reduced and the brevis increased. In String ops (text- 
%. 184:) the P. longiis is a large muscle with good superficial and 
fascial origins and a. deep origin extending nearly the whole 
length of the shaft. Tlie muscular belly narrows to a short 
tendon which is inserted to the capsule of the flexor tendons 
representing what I term the anchor in this memoir. A few 


Text-fig. 184. 



Peroneal rauseles of Strmgops habmptilus, 

Descnptihii and lefcterhig as in Text-figure 179 / 

Br. Fibrous bridges, 

delicate stends can be made out passing in the direction of the 
nsual slip to III, but that structure^ is certainly .absent func- 
tidnally, even if there ^ be a, trace of it .morphologically. .1 have 
founcl asmall superficial origin of this mnsele in several other 
Parrots ; it was relatively large in Calopsimcus, md presmt in 
'Cyanorhmnphm and Gawa. Usually, however, it has been lost, 
and the; normal ' co.ndito in.Parrotsffs for^ the P/loBlus" .to .be 
reduced'. to'';.a/d'eep,, origin. : This) mi^):be, 
long but slender a^s in Fhlycercm, or it may be so small as in 
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Ckrysotis and so closely attached to the faseiie of the P. brevis 
that Dr. Gadow has described it as fused with that muscle. 
I found a minute but distinct slip to III in Oalopsittacus norm- 
Jiollmidice^ and faint traces of fibres in the direction usually 
taken by that slip in Caica^ Myopsittaciis, and one or two 
others. The P. brevis in Stringops (text- fig. 184) is a stout 
rounded muscle arising from high up the shaft and passing into 
a strong rounded tendon, which after traversing two fibrous 
bridges flattens out to the usual insertion. In most cases, 
liowever, it is much stronger than the P. longns, arising from 
the whole length of the fibula below the liiceps insertion, from 
the adjacent area of the tibia and from the tibia distad of the 


Text-fig. 185. 



Peroneal muscles of Platj/eei'ctis eximhts. 

Description and lettering as in Text-figure 179. 

Br. Fibrous bridge. 

fibula. Its strong tendon usually passes under a fibrous bridge 
and has tlie normal flat insextion to the proximal end of the 
tarsus-metatarsus shaft. Flatycerms (text-fig. 185) shows the , 
most usual condition of this muscle in Parrots. In Trichoghssm 
and some others the P. brevis is even larger, arising from the 
head of the fibula proximad of the biceps insertion. 

Parrots thus show conditions of the peroneals which link them 
with the arrangements found in the groups I have already 
discussed, but as a group are moving away from the normal type 
in the Ooraciomorphine direction. 

The Cuculiformes retain marked indica-tions of former 
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possession of tlie generalized condition of the peroneals, but lia,ve 
moved away from that condition, the Parrots further tliari the 
Giickoos and Plantain-eaters. 

CORACIIFORMES. 

0 0 r a c i ; 

Goraciid^e. Cormim garnda, G, indica (2 examples). Eimjstomm 
oi'lentalis. — The P. longus is rather ^veak, but I'etains a small 
superficial, fascial, and slight deep origins. The anclior is very 
short, and the slip to III is extremely slender but present, at 
least occasionally. The P. brevis is stronger than the iongms ; 
it arises from about the distal three-quarters of the shaft, from 
the fibula and tibia, passes under a fibrous bridge and is inserted 
by the normal flat tendon. 

Momotidje. Momotus lessoni and 3L siohriofescens. Aspafim 
gidaris. — In these tlie P. longus is well developed with all three 
origins. It has a short anchor and is continued as a good slip 
to III. The P. brevis is large and its tendon is just stronger 
than that of the longus. It arises from the proxinml lialf of 
the fibula with the adjacent surface of the tibia and gives rise 
to a rather long, rounded tendon which flattens out at the normal 
insertion. 

Alcedinidse. Alcedo ispida (2 examples), A, asiatica and J. 
hengcdensis, Oeryle ulcijon, G. americana, G. iridci, and 0 . maxima. 
Ceyx rufidorsa. Gittura cijcmotis and C. sanghirensis. Dacelo 
gigantea (3 examples). Ilaleyon pileata and II. rufa. 8a'm'02Xiti8 
chlor k, 8. sancta, S. sordida, and 8. mgans. — As I have alreaxly 
pointed out in an account of the .Anatomy of the Kingfishers 
(‘Ibis,’ 1901, p. 97), the P, longus is present in Kingfishers but 
is plainly degenerating, possibly in association with the degene- 
ration of the fibula. It is best-marked in Dacelo ; certainly I 
cannot confirm Beddard’s vstatement (SStriicture and Olassificatioii 
of Birds,’ p. 199) that it is absent in that bird, and he makes no 
mention of its presence or absence in other Kingfishers. It has 
a superficial origin reduced to a narrow tendon from the external 
corner of the tibial crest, joined by a few fibres from the tiliia. 
along the region of the fibula representing the norrmil deep 
origin. It is inserted to the capsule of the flexor muscles, this 
being the usual anchor, but there is no trace of a slip to HI. 
This is the most common condition, but in a few, notably 
Oeryh^ Halcyon, and Geyx, the muscle is reduced to a simple 
tendon with only a few muscular fibres,, the insertion being tlie 
anchor, The P. brevis is always present and strong, arising 
from the area of the tibia usually covered by the lower end of 
the fibula and passing into a stout tendon which flattens out to 
the usual insertion. 

Meropidse, . Mey^ops apiaster, M. philippensis. — The P. longus 
is present but is very much reduced, having only a narrow super- 
ficial and a few fibres of deep origin. A very short anchor is 
present, and the slip to III although present is very slender. 
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The P. brevis is much stronger, with a good inuscubii* origin froiii 
the distal three-quarters of the shaft ; its tendon passes under 
a fibrous bridge and flattens out to the usual insertion. 

Upiipida\ 

Upupime. Uptqxt epops{2 examjDles). — The P. longus is absent. 
The P. brevis is large, from the distal three-quarters of tlie shaft, 
including both fibula and tibia. The tendon flattens out to the 
normal insertion. 

Bucerotinm. Buco7'ims (? species). Rhyiicloceros unchilaPus. 
Lophoce^'os e^^ythrorhyiiclms. — In the Horn bills the P. longus is 
absent, although I find in my notes that there is a degenerate 
set of tendinous fibres which might possibly represent a vestige 
of it. The P. brevis is very strong, arising from the lower 
half of the shaft, from the fibula and its fibrous continuation, 
and from the adjacent surface of the tibia. The sti'ong tendon 
flattens out to form the usual insertion. In Bibcoi'vus the 
P. brevis was equally strong but rather shorter. 

Striges. Atheiie (3 examples). Buholacteus (2 ex- 

amples), B. mcmdosus^ B. viaxknus (2 examples). Asio fAits, 


Text-fig. 186. 



Peroneal muscles of 

Eight leg, outer view. Muscle striped ; tendon dotted. 

P. BRH3. Peroneus hrevis. P. B. 1. Tendon of P. brevis. 
Chistr. External head of Gastrocnemius. 

Flex. Plexor muscle of foot. 

Tib. Ant. Tibialis, anticus. ■ 

"SI ; Sling of fibialiS’ anticus. ■' ' 
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iStrix fiamiriea. ISpsotyto ctmtcularia . — There is bo trace of the 
P. longus ill aiiy of the Owls. The P. brevis is enorDious, but 
usually arises only from the tibia below the fibula. In Btrix 
Jiammea (text-fig. 186) it is relatively longer, arising from all 
"the fibula clistail of the insertion of the biceps, from the ;ulja,cerit 
tibial surface, and from the tibia distad of the end of the libida. 
Ill Athene it is equally long. The stout tendon flattens out after 
passing through a fibrous bridge (absent in Strix) and is inserted 
ill the normal fashion to the proximal end of the tarsus-metatarsus. 
Its chief action is to rotate the foot on the tibial shaft so as to 
depress the great toe side and elevate the fourth digit side. It 
comes into action after the enormous tibialis anticus has flexed 
the foot. 

0 a p r i m u 1 g i . 

Steatornithidie. Bteatornis caripends . — The P. longus is absent. 
The P. brevis is large and strong, with origin from high up the 
shaft from both fibula and tibia and fairly long tendon whicli 
flattens out to usual insertion. 

Podargidaa Poclargus cavierL A^yctidromns cdMcoUis. J^go- 
theles noim-hoUandice. — In Podaxgus the P. longus has a broad 
superficial origin with no fascial or deep origin. It gives off a 
broad anchor and is contiimed as a slender slip to III. Tlie 
P. brevis is stronger than the longus. It arises from fibula and 
tibia just below the insertion of the biceps, and its rounded 
inusculaa* belly passes into a. stout tendon which fiattens out to 
the usual insertion. In Nyctidromm the P. longus is practically 
the same as in Podargus^ but the P. brevis is absent. In /Ego- 
theles nmm-holkmdim Aha P. longus is absent, and the P, brevis 
is well developed, as in Steatornis, 

Oaprimulgid^. Capdmtdgus ewropmus. — The P. longus is large 
with superficial, fascial, and deep origins. It has a broad anchor 
and a good slip to III. The P. brevis is absent. 

1 have followed the usual arrangement of tlie genera of Capri- 
inulgi that I have examined, and certainly I do not propose to 
rearrange them simply on the evidence of the peroneal muscles. 
It is plain, however, that so far as these muscies are concerned, 
Fodargm has remained in the primitive condition, with both 
muscles present and normal; Bteatornis and uEgothehs have 
specialized in the same direction as the Owls, by losing the 
P. longus ; Caprinmlgus and Afyctid/ro^nm present a condition 
very aberrant amongst Ooraciiform birds, and by retaining the 
P. loiiguB and discarding the P. brevis recall the condition which 
frequently occurs in the great assemblages which I have already 
passed in review. ■ , 

Gy p:seli.,, , 

Cypselidm. Oypselm aptis. — The longus is absent. The 

P. brevis is large and strong, from the proximal end of the shaft 
including the head of the fibula and adjoining area of the tibia 
down three-quarters of the shaft, then a very strong tendon 
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passing over the bridge of the tibialis antieus to usual flat 
insertion. 

Trochilidau Amazilia felmce.—The P. longiis was absent and 
the P. brevis exactly as in the Swift. 

Colii. Colins capensis.—T\\Q P. longus was present in a ves- 
tigial conditioDj wflth only superficial origin and a slender tendon 
ending in the anchor, with no slii^ to III. The P. brevis was 
very large and strong, arising from nearly the whole length of 
the shaft, involving both fibula and tibia. Its strong but rather 
short tendon flattened out to the usual insertion, 

Trogones. Trogon puella and T. atricollis. — The P. longus 
rvas present but not so large as the P. brevis ; its origin is chiefl.y 
deep, and it has a broad anchor and fair slip to III. The 
P. brevis is very large and strong, arising from the greater part 
of the length of the shaft and ending in a short but stout tendon 
which flattens out to tlie usual insertion. 

P i c i . 

Galbulidau Galhula albirostris, C. riijiventris. Urogdlha para- 
disea, — My material for examining these was not good, con- 
sisting of partly dissected specimens which ha-d been in spirit for 
many years. The P. longus was certainly very small, hut there 
was a distinct tendon lainning to form an anchor, and in one 
case a trace of the slip to III. The P. brevis was larger than 
the longus and had a stout tendon flattening out to the usual 
insertion. I should be glad, however, to examine fresh specimens. 

Capitonidie. Alegalcema virem, Gyamops flarifrons. — The 
P. longus was a large muscle with a wide superficial, and short 
fascial and deep origins. The triangular muscular belly rapidly 
narrowed to a stout tendon, which, however, was not vSo strong as 
the tendon of the brevis, gave off a long and lather narrow 
anchor and was continued as a good slip to III. The P, brevis 
arose from tlie fibula beginning just below the biceps tendon, 
and from a considerable part of tlie tibia, and passed into a 
strong tendon which flattened out to the usual insertion. (Text- 
iig. 187.) 

. RhamphastidiB. Auhcorlmmphiis prasinus, Pteroglosms in- 
scriptus, Rhamphastos discolor (2 examples). fSel&nidera macu- 
lirostris (2 examples). — In all these Toucans (text-fig. 188) the 
P. longus was of fair sim hut with clueliy fascial and long deep 
origins. The short tendon gawe off a narrow anchor and was 
continued as a slender slip to III. The P. brevis was a stronger 
muscle, its stout tendon forming the axis of a muscular mass 
arising from the tibia and fibula for three-quarters the length of 
the shaft. The tendon then passed through a strong fibrous 
bridge and bad the noi^mal flat insertion. 

Picidse. Dendrocopus major, Brackyptermis aurantiacus. Go- 
laptes meximnoid&s, Gecinus vitiatus, Hypoxanthi^s rimlU, — In 
the Woodpeckers I found the P. longus always present hut rather 
weak and with chiefly superficial origin. Its tendon was very 
thin and flat and formed the usual anchor, and gave off a thin 
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Text' fig. 187. 



Peroneal muscles of Megahma firens. 

Right leg, outer view. Muscle striped; tendon (lotted. 

P. LON". Peroneus longus. ANCH. Anchor to Sustentaculum. PL. III. Slip 
to Flexor of ill toe. P, BEE. Peroneus brevis. 


Text-fig. 188. 



Peroneal muscles of MJmtnphmtos di»eoia 7 \ 

Description and as hi Text-tigure 18B {p. 10(H). 

i\ LON. Permunis longus. ANCH, Anchor. P.L. III. Slip to HI. 
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stra.iid wliicli in a fresh example of Dendrocopus formed the usual 
slip to III, but winch in the other Woodpeckers, of which I had 
only very old spirit specimens, I could not trace cornpletely to 
their insertion. The P. brevis was strong, arising from the distal 
three-quarters of the shaft, and ending in a short tendon which 
flattened out to tlie usual insertion. 

The Coraciiform birds form an interesting and difficult series, 
but it is clear that the general tendency in the group is for the 
P. brevis to increase and for the P. longus to be reduced. The 
series, however, is not very coherent. A certain number have 
remained almost in the generalized condition with the P. longus 
possibly slightly reduced in its origin and equal to or weaker 
than tlie'P. brevis, but showing the anchor and slip to III, and 
with the P. brevis a strong but not excessively strong muscle. 
These central types are the Coracife, Momoticlm, Meropidaq 
Podanjus amongst the Oaprimulgi, and the Trogones, Oapitonidaq 
and Ilham plmstidm. In others the P. longus is still further reduced 
Sind Ims lost the slip to III, whilst the P. brevis has relatively 
still further increased. These are the Alcedinidjo (Dr. Gadow, 
hoAvever, states that Pelargoptsis has proceeded still further to 
the conqilete loss of the P. longus), the Oolii, the Ga,lbuli<ke 
(probably), and most of the Picida?. In yet another set the 
specialization has proceeded to the complete loss of the P. longus, 
and the P. brevis is always very strong. These are the Buce- 
rotiche, Dpupida?, Striges, and. amongst the Oaprimulgi, SieMornis 
and jEgotludes, the Cypselidm and the Trochilid?e. Finally, in 
P^yctidro'nitis and Cctj^rimulgus^ althougli the P. longus is partly 
reduced, the P. brevis is absent. 

Passeriformes. 

P a s s e r e s A n i s o ni y o d ?b. 

Subclamatoi'es. Eiirylcemus ochromelas, Cymhvrhymhtts 
macrorhynchim, 

Olamatores. Picolciptes affinis, midieolUs. 

Tyrcmmis melancholictis. Myiarchis tyramrmlm Piicmgus 
sulfuratiis. Pitta st^^epikms. 

P a s s e r e s B i a c r o m y o d le. 

Suboscines. Menura superha, 

Oscines r . 

Oorvidie. Cracticus destriictor, Oreadioii mrimmtatus, Cyano- 
corax. luxuosus, . , ' „ 

Paradiseidm. Parotia lawesn, jElarmdus welcmocephalus. 

Sturnidm. Emdes erythrophrys, Mivio dumanti, Acrido- 
theres fuscm. 

Ictemx jamaicai, OstinopBdscummms. 

Ploceidae. Eatrelda phmwiGotis. 

Tanagridje. Tanagra sayma, Rkamphocmlus hrasilim. 

Coerebid®. Gmreha cyanea^ . 

Meliphagidje. Entovnyza cyanotus, Acanthorhynclms (2 
species),' ■ 
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NectariniicIaL Aracknechthxt zeylimica 
Troglodytidse. CampylorkyncJms unicolor, 

HirundinidiB. Mirundo rtistica, 

LaiiiidjB. Lanius exaddtor, 

Artamida?. Artamu.s hucogaster, 

Dicruridas. Bicricrus (? species). 

Oriolidae. Orioliis galhula. 

Parridse, Ziothrix luteus. 

Tiirdida^. Turdus iristis. Merula tmncmlipensis. Geocichla 
citrlna. Mimm orplieiis. 

The Passeriform birds that I examined were well distri- 
buted over the divisions into which S3Lstematists have attempted 
to divide this group, and presented a fair sample of the manifold 
types of liabit and size that occur in the group, a sample that I 
take to be fairlj^ representative, as I found extreriielj little 
divergence. The type which recurs throughout the group with a, 
uniformity that is almost tiresome, is well shown in the figure of 
Parotia lawesn (text-fig. 189). Botli pemneals are present, well 


Text-fig. 189. 



Peroneal muscles of Farotia lawesn. 
Description and lettering as in Text-fig. 188 (p, 1064 ). 


developed and functional. The longus has a broad superficial, 
good fascial, and fairly long deep origins ; the muscular mass is 
an elongated triangle which ends in a short tendon which almost 
at once forks, the shorter and stouter fork forming a long narrow 
anchor, the other forming the “ slip ” to III. This “V "-shaped 
forking is very different in apjmrance from the broad and short 
ah elior which is the more commoii type in other groups, but it 
occurs also in other birds and can be regarded only as typically 
not idiamcteristically passerine.: The IP. brevis arises from the 
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fibula below the iiisertioD of the biceps tencloii and from the 
adjacent surface of the tibia ; the fusiform belly gives rise to a 
short tendon which frequently, but not invariably, traverses a 
fibrous bridge and then fiattens out to the normal insertion to 
the proxiirial end of the tarsus-metatarsus. 

The minor differences wdiich are to be found, but too irre- 
gularly to be correlated wdth size, habit, or systematic position, 
relate to the relative sizes of the two muscles. Sometimes tlie 
P, longus is rather feebler with little deep origin and a relatively 
narrow superficial origin ; the P. brevis, on the other hand, 
becoming very thick and strong. The muscular bellies of both 
muscles may be sliorter and their tendons longer. 

In only two of the Passeriform birds examined did I find 
notable differences. In Ifenimt supe7^ba, the inclusion of which 
amongst the Passeriformes I doubt on other grounds, tlie anclior 
of the P. longus was much shorter and rather wdder than usually 
occurs in the group, and the P. hrevis was relatively considerably 
w^eaker. In Mvnindo rmtica the P. longus had the usual broad 
superficial origin but very little deep or fascial origin, and the 
slip to III was absent. The P. brevis was of tlie usual Passerine 
type and relatively weaker than in the Swifts. 

The Coraciomorphine birds present many different phases of 
the degeneration of the longus and of the increasing importance 
of the brevis, and in this respect are in marked contrast with the 
other Legions into which Br. Gadow has arranged the Orders of 
birds. 

Summary and Conclusions. 

The Peroneus longus muscle shows every gradation from 
elaborate structure and apparently important function to com- 
plete absence, and the facts fall into a coherent picture if we 
suppose that we have to deal with loss of pa,rts originally present. 
The presence and alisence of origin from theiasci® of the neigh- 
bouring muscles are the most irregular ami m<ay well be interpreted 
as in direct relation to function. If the muscle be large and 
important, it oveigrows its bounds and comes in organic contact 
with the adjacent fascise ; if it is smaller and less important it 
remains isolated. When the muscle as a whole appears to be in 
process of degeneration, tins may proceed in two ways. Occasion- 
ally, but rarely, the deep origin begins to disappear first, and the 
superficial origin gradually narrows until it becomes only a tbin 
superficial tendon. v More often the process starts witli the 
degeneration of the superficial origin, and this is often acconn 
panied by strengthening and lengthening of the deep origin, 
until finally nothing but the deep origin is left. This next 
gradually shortens until the whole muscle disappears. Of the 
tendons of insertion, the slip to III goes first and the anchor 
persists. Tliere are many cases in which the slip to II I has been 
lost, the anchor remaining as the only insertion, but I liave found 
no instance in which the anchor hm disappeared leaving only i)he 
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slip to III. The pull on the anchor by the contraction of the 
muscle not only straightens the tarsal Joint, but steadies the 
siistentaciilum and therefore assists the action of a.11 tlie flexors 
of the toes; the slip to HI acts merely as an accessory to the 
proper flexor of the third toe. 

I find the Peroneiis brevis very difficult to understand. Its 
rotating action is often extremely slight, and in its action in 
flexing the tarsal joint it appears to do little more tlian assist 
the much more powerful tibialis anticus, the mechanical arrange- 
ment of which is more favourable. So far from it being sur- 
prising to find that it has degenerated or completely disappeared 
ill so many groups, it is remarkable that it should have been 
preserved at all. In the cases in which it has become stronger 
and hfis surpassed the longus, it seems to me that its power of 
rotation is greater, and in a nuniher of cases, particularly in 
Passerines, its contraction appears to have the effect of partly 
flexing the toes and the great toe, as if its action would assist in 
perching. I am afraid, however, that an equally elaboiute 
investigation of all the muscles of the lower leg would be necessary 
before the varying conditions of the peroneals could be inter- 
preted in terms of function. 

On the information at my disposal I find it extremely difficult 
to associate the conditions of the peroneal muscles witli differences 
in habit that point directly to functional adaptation. On the 
other hand, with a few, a very few, exceptions to which I shall 
refer later, there is a close conformity between the condition of 
the peroneals and what appear to be the most securely founded 
systematic divisions. Bhcls seem to have this or that type of 
peroneal muscle, not because they are arboreal or terrestrial, 
swimmers or waders, scratchers, predatory or vegetarian, but 
because it is the type occurring in this or that systematic division. 
'Whatever be their habit the}^ seem to make shift with the type 
of peroneal which occurs in their group. All the four Legions 
into which Dr. Gadow groups the Orders of Carinate birds, and 
most of the orders themselves, show certain inemhers with what 
I have assumed in this paper to be the generalized, possibly the 
more ancestml condition of the peroneals, and all sliow signs of 
moving in a definite direction away from this generalized con- 
dition. In the Eatites the longus is dominant hut the group has 
moved away from the central type by extreme reduction or total 
loss of the brevis. Of the Oolymbomorphse the Penguins show 
the central type, the Grebes have a weak longus with the slip 
to III occasionally absent, but the brevis is always rudimentaiy 
or absent. In the Petrels the longus has always at least a super- 
ficia! origin, the anchor and slip to III, but the brevis has rela- 
tively increased in size. In the Pelargomorphae (except 
the longus remains the dominant muscle and always has both the 
anchor and the slip to III, and the brevis, except in the Palconi- 
formes, tends to disappear. Some Steganopods, Herons and, 
Ibises, Sci*eamei's, and Ducks and Geese remain in the central 
position. Other Steganopods and Storks and Flamingos have 
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lost tlie brevis altogether. The Falconiformes show an interesting 
series. SeTpenkirms min quite the central position; in OathciPke 
the siiperticiai origin of the longus is slightly rediicecb, but the 
muscle remains the dominant of the pair. In the Falconidie 
(oiiiittiiig Pan the superficial origin and tlie longus generally 
tend to be reduced, but the anchor and slip to III always persist 
and are strong and functional; the brevis increases greatly and 
iijiay equal or surpass the longus. In so far the Falconiformes 
present a parallel with the Owls, but are to be distinguished from 
that group by the retention of the longus with its anchor and 
slip. In the Alectoromorph Legion the great majority remain in 
the central condition. The longus is invariably presen b, the 
superficial origin is almost invariably the stronger, the anchor is 
always present and the slip to III absent only in the Heliomi- 
thidjB. The brevis is almost invariably tlie wealcer muscle and 
shows a strong tendency to disappear, e. g, among tlie Tinamus 
it may be excessively feeble, it is feeble or degenerate in some 
Galliform birds, absent or reduced in some Griiidte and some 
Oharadriidai. Tfie Oolumbae are specially interesting ; the longus 
is always present with anchor and slip to III, but tliere seems to 
be a tendency for it to be reduced and for the brevis to increase, 
especially in tbe smaller and most Passerine-like Pigeons. 

In the Ooraciomorphine Legion the characteristic tendency is 
for the reduction of the longus at the expense of the brevis. The 
Orders, however, show marked difierences in the extent to whieli 
this process has occurred. Of the Ouculiformes, the Cuckoos and 
Plantain-eaters remain almost in the central condition, and, 
although the brevis is always well developed, it is surpassed by 
the longus. The PaiTots, like the Pigeons, show within the 
group all stages from an almost central condition where the longus 
is complete and surpasses the brevis, through stages in which the 
longus is still well developed, although it has lost the slip to III, 
to tlie final stage in which there is almost no trace of the longus 
remaining. The Ooraciiformes have moved furtliest from tlie 
central condition, A very few, the Motmots, some of the King- 
fishers, Fodargus among the Oaprimulgi, and Trogons and Barliets 
show almost the centra! condition, but even amongst them tiie 
longus is usually very little superior to the brevis, although it 
retains ite parts. In most Ooraciiformes the longus i» at least 
feeble, has usually lost its slip to III and is often entirely absent. 
The Passeriformes, on the other hand, are remarkably constant 
and very near the central condition, although the brevis may 
equal or nearly surpass the longus, and in one case {Hirmido) 
the slip to III has been lost. In the diagiam I'eprodiioed as 
text-fig, 190, I have endeavoured to show in a diagrammatic 
fashion the general trend of the modification of the peroneals in 
the groups of birds. The central space represents the central or 
primitive condition, the area to the left the degeneration of tlie 
brevis, that to the right the degeneration of the longus. The 
placing of, themamed enclosures I’epresentg roiigidy the positioi!| 
''■'Proc, Zoom .Soa--19ia, No. LXXI, 71 
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of the different groups with regard to tlie central avian condition. 
It is to be noted that nearly every group seems to lia,ve made 
experiments in both directions, but as we read from ^\hove down^ 
wards in the diagram, we pass from movement to\va,rds the left to 
movement towards the right. And it may also be noticed tluit, 
in a general ^vay, what are usually regarded as the groups ex- 
hibiting the lower modifications of avian structure are towards 
the top of the diagram, those representing the liigher types 
towards the bottom. If I had felt Justified in expanding this 
diagram, by placing the names of the minor groups in tlieir 
proper orientation wdth regard to the peroneals, it would liave 
been found in the same fashion, that inside each group, on the 
whole, those wdiich are generally regarded, as the higher types 
were tow’jirds the right hand side of the sj)aces, those lepi’esenting 
the lower types towards the left hand. In other words, I think 
I lofiy say that the higher types of avian modification are associated 
with a tendency for the degeneration of the Peroneus longiis and 
ail increase of the Peroneus brevis. 

Adaptation, direct or associated, may be the fundamental 
explanation of the facts that I have tried to set out, but it is 
difficult to follow, and it is easy to see that kinship appears to be 
a more important factor. The Eagles and Vultures have many 
adaptive resemblances with the Owls, but the former contain 
members directly linking them with the primitive condition and 
have never moved far from it, and the latter show the extreme 
modification of the Coraciiforin group. Swifts and Swallows have 
many points in common, but the former, in the condition of the * 
peroneals, a.re extreme Coiuciiform birds, the latter very slightly 
modified from the true Passerine condition. So also Humming- 
birds ai-e extreme Ooraciiformes in this respect, and Sun-birds 
are true Passerines. The family tradition appears even in many 
of the minor changes ; all the Storks have lost the brevis and 
the Herons have retained it. 

Thei*e remains to say a word as to the few birds wliicli do not 
lie comfortably, so far as the peroneals are concerned, in the 
positions usually assigned them. In a memoir dealing with a 
similar large series of facts in bird anatomy (“ On the Intestinal 
Tract of Birds,” Trans. Linn. Soc.,ZooL viii. p. 173), I pointed out 
what seems a logical necessity (frequently, however, overlooked 
by those who use anatomical characters for systematic purposes), 
that if we have reason to believe a particular chaxactex* to have 
been ancestral, we cannot assume that animals now without it 
are more nearly allied than those that have retained it. There 
is no a priori ground for assuming that it may not have been lost 
twice or several times independently. It follows therefore that 
the loss of the longus muscle, or of any impoi*tant part of it, or 
of the brevis muscle, is no valid clue to systematic position. 

It is equally clear that the common retention of the ancestral 
condition is no gi*oiuid for placing the descendants of a particular 
ancestral stock together, if relative affinity and not convenience 
is to be the basis of classification. 
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Biagram of Peroneal m^iscles in Birds. 

Tiie central space represents the condition regarded as primitive in this memoir, 
the P. longus being fully developed, with, superficial and deep origins, anchor 
and slip to III, and stronger than the P, brevis, which, however, is present and 
functional. The various enclosures represent the groups of birds indicated by 
the lettering. Coincidence with the central space indicates that the primitive 
condition of the peroneals is present j displacement towards the left indicates 
reduction of the P. brevis, displacement to the right reduction of the E longus. 
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little interest in the peroneals. Some of the Colyinbomorphsj, 
most of the Pelargomorphs, most of tlie Alectoromorphs,. iiKJst 
of the Ouciiliforines, a few Copaciifoniies, and most of tlie 
Passeriformes would have to be placed together. We know from 
other reasons that the aSvSociation 'would be absurd, l:)Tit it is not 
more illogical than to place Ornithorhynclms and Echidna in the 
same Order because they have retained a reptilian legacy tliat 
was probably once the common property of all mammals. The 
Eatites, some of the Colymbomorphs, some of thePelargomorpbs, 
and a few of the Alectoromorphs would have to he placed to- 
gether because of the absence of the brevis. Some of the 
Ooiymbomorphs, and a few Pelargomorpbs, a few Alectoromorphs, 
a few Guculiformes, most of the Ooraciiformes, would similarly 
have to be placed together because of their los/of the longiis. A 
rather tedious piece of work may be of some use, if only it serve 
to direct attention to the confusion that must arise if characters 
be not carefully analysed before they are employed for Ksysteinatic 
purposeSj and to the information which apparently unruly facts 
may afford, if they are plotted out over a suificiently compre- 
hensive field. 


On the other hand, although the common retention and common 
loss of ancestral character are no proof of affinity, I myself, like 
most anatomists wffio have taken an interest in trying to correlate 
their facts, have been impressed by the fashion in which allied 
animals march along the path of modification in the same 
direction, I have found this to be the case in Pigeons (Jouitn 
Linn. Soc., Zool. xxvii. p. 210), in Kingfishers (‘ Ibis/ 1901, p. 97), 
in Gruiform birds (P. Z.S. 1901, p. 629), and in Limicoline birds 
(P.Z. Sv 1905, p. 155), and the general results wbicb I have been 
stating in this communication point in the same dii*ection. It 


appears to me therefoic that the existence of notalile unconformity 
at least suggests that the position assigned in the System calls 
for enquiry. 

The first notable instance is Pandion^ which in the matter of 
the peroneals differs from all the Eagles and Vultures and eon- 
fonns with the Owls. I cannot find that this point in its 
structure has been recorded previously, but many systematists 
have seen in Pmidion a link, between the nocturnal and diurnal 
birds of prey, and others have actuaHy placed it amongst tbo 
Owls, The question calls for I'O-examination. 

I am less impressed with the cases of Nyctidromus and CapH^. 
mulyiis. So far as the longuB .iseohcerned they agree closely with 
Fofkmjus, but although the latter, like all other Coraeiomorpliine 
birds, has a well-developed breivfe,’the two former have no brevis. 
Ihaye already action of the 

brevie is difficult to. to be frequently 

i su^rtuou^. I am qf' opinion that it$ loss in these 
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Introductory remarks. 

Before the Norwegian whaling trade started in South Africa in 
1909, opportunities for studying whales from that part of tlie 
world seldom occurred, but when at rai'e intervals one of the 
bigger whales was stranded on the S. African coast, if it was not 
at once eaten by sharks it was, as a rule, quickly destroyed by the 
warm climate and heavy sea breaking ou tiie beach. 

The country is very extensive, the communication fdong the 
sea-shore bad, and Journeys difficult and expensive. If, tliere- 
fore, one of the few scientists of the country received a report of 
a stranded whale, it was as a rule impossible for him to reach 
the spot before it was too late. So when \ve take all these 
difficulties into consideration it is not surprising that the bigger 
whales from this part of the world have remained unknown until 
quite recently. , . , 

Mr. W. L. Sclater has only the following to say about the 
gexim Bake^noptera in the standard work ^ Fauna of South Africa' 
(1901) :• — “ Fin-wdiales are not uncommon off the coast of S. Africa, 
hut so far as I know, no specimen has ever been secured for a 
museum, or been examined by a competent authority A After 
this he gives the characteristics of the four northern fin-wdiales, 
in order to facilitate comparison with the Cape species of the 
same genus. 

The South African whaling industry was founded by Consul 
Johan Bryde, from Sandefjord, Norway, who in 1909 erected the 
first factory in Durban and another in the following year in 
Saldanha Bay on the west coast. 

When the Norwegian wffialers returned home after having 
finished their first season in Saldanha Bay, they mentioned a 
whale which had been found outside the latter place, and which 
w"as very similar to the *tseihval 

As the “ seihval” (Rudolphi'S whale) had been only known 

[I bave consulted tlie issue of the Norwegian newspaper ‘Tidens Tegn ’ dated 
November 12th, 1913, in which this name was first published by the author. 
Technically the species dates from/the description in that Journal/but no details 
aie given thcun which are imfc fully exphiiued here.—EiUTOii,,] 

: t Communicated, by the Bisceetaby, 

qj For explanation of , the Plates .sw pp. 1080, 1090. ■ ; ' 
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until tlieii as inliabiting tlie eastern ]3arts of the North Atla.ntio., 
it was very desirable from a scientific point of view to get further 
information about the species from Saldanha Bay, and also a.bout 
other South African whales, by studying them on tlie s|)ot. 
Mr. Johrtii Bryde, who has often displayed liis interest in and 
generosity towards science, then offered me the necessary peciiniary 
a..ssistance, and thus enalded me to undertake a journey to Soiitii 
Africa to study the above questions and some other scientific 
matters there. During this expedition, which lasted nearly a 
year, I visited both the east and west coasts and was able to 
inake many interesting observations. 

The "'seihval ” from Saldanha Bay proved to be very cliflbrent 
froiii Itudolphi’s whale (i?. borealis), and is described in this paper 
as a new species, named after Johan Bryde, to whose genei'osity 
I ain so miicli indebted. I have also to thank Oapt. Andr. 
logebrigtsen, Capt. P. J. T. Larsen, and Mr. Lars Iversen for 
their kind help. 

Bal.ekoptera brydei Olsen* 

^Tidens Tegn,’ November 12, 1912. (A Norwegian newspaper.) 

Synopsis, 

The average total length is 13 and the maximum neaily 
15 metres. The shape is very elongated; the greatest height 
13-14 per cent, of the total length. The distance from the tip of 
the snout to the angle of the mouth is about 20 per cent, of tlie 
total length. The Tippers are slender and pointed, 8-10' 6 per 
cent, of the total length. The dorsal fin is small ; its vertical 
height 2-2'4 per cent, of the total leiigtln The distance from 
the tip of the snout to the anterior margin of tlie dorsal liii is 
69-70 per cent, of the total length, occasionally sliorter ; the 
minimum is 65 per cent. The distance from notch of Eukes to 
vent is about 27*2 per cent, of the total length ; tlie number of 
ventral furrows 42-54 ; they extend backwards to tlie lunbilicus, 
about 1*2 metres behind the tip of the Eippers. The nuinlier of 
baleen-plates (without the anterior rudiinentaiy baleen) 250 280 ; 
their greate>st length nearly 0*50 metre. The bristles oi tbe 
baleen are very thick, long and stiff, not curling ; their colour is 
grey. The anterior baleen is as a rule morcv or less wliite ; tbe 
other greyish-black. The upper side of the flipper is bluish- 
black, the under siile grey. The colour of t!ie liody is bluish" 
black above, with oblong light-coloured spots ; the throat and 
an area up to about 0*65 ymetre below the Tippers on each side 
are dark bkiish-grey ; the other parts of the under side are 
white, more or less yellowish, often with a grey band across the 
belly in front of the umbilicus. 

Gejieral Characteristics and Memnrements* 

Balmmptera^ hrydei is a comparatively small species, with an 
average total length of about 13 . metres, or occasionally a little 
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more. The longest specimen measured by me, and one of the 
largest captured by the Norwegian whalers in South Africa,, was 
a female from Durban measuiing 14*95 metres. Tiie female 
seems to attain a slightly larger size tlian the male. 

During my stay at the whaling stations in Durban and at 
Saldaiiha Bay I was able to examine twelve specimens in ail ; 
and the following table gives the measurements and some other 
characteristics of tlii-ee which showed compai*atively great 
differences. 

Measurements of BalcmiopUra hryclei (in metres). 



id'. 13.9.12. 

d'. 5.3.13. 

, 

1 ¥.15.11.12. 


i 

per 


per 

li 

1 


1 

^nt 


cent 


icent.' 

Total length 

i 12-35 

100 

13-07 

100 

ji 14-95 

100 1 

Tip of snout to anterior end of eye 

; 2-41 

lO’o 

2-40 

18-3 

1 2-9 

19-4! 

„ „ angle of moiitli 

; 2-50 

20-2 

2-48 

18-9 

2-9 

19-4 

j, „ anterior end of dorsal fin , 

1 8'5o 

69*2 

8 '5 

65*0 

10*5 

70-0 j 

j, „ blowholes 

1-85 

15-0 

! 2-05 

15-6 

; 2-36 


„ flippers (anterior uuirgin) , 

4-0 

32-3 

1 4’0 

30-6 

4-9 

132-7 

From notch of flukes to vent 

3-38 

27-3 

j 3-56 

27-2 

: 4*5 

301 

„ „ „ hinder side of penis 

1 






or vulva 

4-43 

35-0 

4*61 

35-2 

1 4-8 

32-1 

Length of the flippers (from axilla) 

1-0 

8-0 

1-39 

10-0 

1 1-23 

8-3 

Greatest breadth of the flippers 

0-33 

2-6 

0-36 

2-7 

! 0-40 

2-6 

Breadth of the flippers at base 



0-28 

2-1 

! 0-35 

2-3 

Vei'tical height of the dorsal fin 

0-30 

2-4 

0-30 

9, *9. 

^ 0-31 

2-0 

Diameter of eye 

0-10 


0-12 


0-10 


Length of the eve-opening 

0-75 






Length of the blowholes 



0-40 


0*32 


j Distance between the anterior ends of the 







blowholes 



0-03 


; 0-04 


Distance between the posterior ends of the 





1 


blowholes 



0-22 


1 0-18 


Length of the anus 

o-io 


0-12 


! 0-08 

1 

Length of the penis or vulva 

1-37 


1-00 


0-18 


Diameter of i)enis at base 

0*20 






Number of haleen-plates in each jaw (the 







rudimentary baletni not included) 

ca. 260 


ca. 250 


ca. 280 


; Greatest length of the baleen-plates (vvith- 





i 


! out bristles) 

0-38 


0-33 


I 0*49 


1 Greatest breadth of the longest baleen (at 





j 


1 the base) 

0*18 


0-14 


0 - 23 . 


! Greatest tliickness of the longest baleen ... 

0*05 




ca.0*03 

j 

! Length of the anterior (rudimentary) 








0-15 


0-12 




j Length of the longest bristles (on the 







1 -longest baleen) 

0-20 


0-14 


0-13 


1 Number of furrows between the flippers... 

48 


64 


54 


j Height of the body at the flippers < 

:a. 1*8 ; 

14*7 





I Distance between the flii)pers on the ventral 




1 



1 ' side 



2-0 





The shape of B. hryclei, kb of the other species of the genus 
Bcdcmo-ptem, varies somewhat, but as a i*ule it is remarkably 
elongated (PL CIX.), often even more so than in the Fin-whale 
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{II ph/sahis). The greatest height of the l:)a<ly (at the n, interior 
end of the tippers) is usual] j about 1 4 per cent, of tlie tota/l 
length j occasionally less, and only in a Bingle case (a, male oi 
Saldtiiilia Ba,y, T2.9.12) is it as much as 14*7 per cent. Tl.ie 
.greatest bi’eadtli is almost the same as the iieiglit, or a little less, 
111 live specimens measured by 3ne in Saldanlia Bay tlie iiro- 
portion of tiie greatest breadth (at the fli})pers) compared with 
tlie total length was as follows: — 12*8^ 124), 1.4j 14*2 per cent., 
which gives an average breadth of 13*4 percent. In a single 
case — that of a very thin male — the breadth was only 1T8 per 
cent. Tlie body isjtberefore of a far less powerful build tlian in 
li. borealis and B. acutorostrata, and resembles more that of tlie 
Fiii” whale (B. ^Bij/salus), The liinder part of the body (from tlie 
genital opening to the tail) is comparatively less compressed than 
in B, borealis, but decreases gra.dually and slowly towar'ds the 
rear up to the root of the tail-flukes. The caudal part forms a 
tin'll i‘idge above and below, which is at its sharpest along tlie 
dorsal line (PL OXI. fig. 7). In order to facilitate the com- 
pailsoii between B hrydsi and the other species of tlie genus 
Balmncptera, I have added a table sliowing the most remarkable 
differences. I have not considered it necessary to mention the 
I'^lue whale (/h musculus)^ as its size, dorsal fin, coloui*, find 
many otlier characteristics make any confusion witli B, hrydei 
impossible. 

Table 

sliowing the most notable differences between Bakenoptera 
hrydsi and tlie other species of the same genus (except 
the Blue whale). 


Total leiJgtli (TOaximtmi) 


Prom tiji of snout to blowhole 

j, „ „ angle of mouth 

» » « flippors^ 

„ „ „ dorsal tin 

Height of l>ody at the dippers 

Height of the doi-sal tin 

Lengtli of the llippers (from axilla) 


Greatest lircadth of the dippers com- 7 

pared'to their length ) 

Numher of ventral furrows • • 

bNuinher of baleen-plates (without > 

the rndhnentary baleen).... ) 

Greatest length of haleen in adult) 
Bpecimens (without bristles) ...... ) 


B. acttfo- 

B. 

B, 

11 

roHmta. 

lot'ealis. 

hydei. 

pliifsalm. 

10*3 nii 

l0'3Bn 

15 an 

24 m. 

Lt. of total lengtli. 



13*5 

15*1 

15-3 


13-17 

17*8 

Hr4-20*3 

ca. 20 


29*8 

30*6-32 -7 

33 


61-08 

C5--70 

09-73 

20 

18 

14 


4»-5*6 

3*3-4*7 

2-2*4 



87-9*3* 

8-10*6 

0*9-41*3 


( as 1 to 3*5 

as 1 to 



C or 3*6 

2*2 . 




42-64 ■ 

OO-lOO 


320-340 

250-280 

350-4CX> 

■ 0*20 an 

0*72 m. 

0*49 m. 

0*90 nu 
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Distniico from iiotcli of 
H likes to anus. 

A^'entral furrows 

Colour 

Bristles of baleen 

Food and habits 


JB. horeaJis. 

31*6 per cent, (of the total 
length). 

Extend to the middle of 
the belly one foot behind 
tip of nippers. 

The throat always white ; 
the underside behind anus 
bluish blach, like the 
back. 

Unusually fino, sliort, curl- 
ing and wool-like, white. 

Always small crusta(Joans, 
chiefly Calanida;. Never 
takes fish. 

Blows as a, rule only once 
or twice during each visit 
to the surface. 

Migratory. 


13 . hrjjdei. 

27*2 per cent, (of the total 
length) . 

Extend to the umbilicus, 
3*5 feet behind tip of 
flippers. 

The throat dark bluish- 
grey : the underside 
behind anus white, 
sometimes yellowish or 
whitish grey. 

Yery thick, long and stiff, 
not curling, colour grey. 

Fish. When it occasion- 
ally takes crustaceans, 
they are Euphausiidm, 
like the Blue whale. 

Blows 5-6 times during 
each visit to the surface 
(like the Fin- and Blue 
whales) . 

Stationaiy. 


The distance from the tip of the snout to the angle of the 
mouth is, as we have seen, 19 *4-20*2 per cent, of the total 
length, about the same as on the fin-whale, whereas in Rudolphi's 
whale it is only about 17*8 per cent, (according to E. Collett). 
The tips of the snout and of the louver jaw are also far more 
acute than in B. horealis, more resembling those of B» pkysalus. 

The flippers are very slender and pointed, generally com- 
paratively short, blit varying in length from 8-1 0‘ 6 per cent, 
of the total length, and they are thus sometimes remarkably 
longer than has ever been observed in B. horeaUs, Their greatest 
breadth (at the middle) comjmrecl to the length is as 1 to 2*2. 
Tliey difier in this respect very much from those of B. horealis^ 
where the proportions are as 1 to 3*5 or 3*6, and they are more 
like tlie flippers of B. physidtis. There is often a cut of about 
an inch in breadth and depth in their posterior margin, near the 
axilla. 

The dorsal fl.n is of very moderate size, and its vertical height 
only about 2*2-2*4 per cent, of the total length. It is thus smaller 
than is usual in the fin- whale, and very difterent from the large 
dorsal of B* borealis and B, amtorostrata. Its length from the an- 
terior to the posterior end is only slightly greater than its vertical 
height. The front margin is convex, with a slightly curved apex, 
and the hinder margin is deeply concave and often has a small 
cut in it near the base. The point of the fin is very thin and 
sharp. The dorsal fin is placed noticeably further back than is 
the case in Eudolplii’s whale — often whei'e it would be on the 
fin-whale. In twelve adult specimens examined by me the 
distance from the tip of the snout to the anterior end of the 
dorsal fin was in most cases 69-70 per cent, of the total length, 
and in one instance only 65 per cent. In E. borealis the dorsal 
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is usually placed anterior to the beginning of the last thii'd of the 
body (according to Collett). 

The tail-Jk(kes are broad and comparatively soinewlmt shorter 
than ill B* boreal The length of each fluke is from 10-11 per 
cent, of the total length, or about the same as in tlie fni-whale. In 
a male specimen, of which the total length was Kh()7 metres, tlieir 
thickness at tlie base was about 0*20 metre and 0T2-*'()‘14 metre 
halfway between the base and the tip. 

On each side of tlie tail, above and below, there is a thin ridge 
wdiich gradually becomes lower towards the rear, and disappears 
between tlie flukes, about OTO metre from the end of tlie 
body. 

The ei/es are comparatively larger than in the fin-wdiale, and 
placed just above tlie angle of tbe nioutli, in the same place as in 
the fin-whale, but further back than in B. borealis. 

The distance from the tip of the snout to the hloioholes is about 
15*3 per cent, of the total length. In adult specimens the lengtli 
of the blowlioles is from 0*32-0*40 metre. Tliey are placed 
on a broad ridge on the head in tw'o long furrows, which converge 
very much towards the front. Between them tliei*e is a shorter 
central furrow. 

The run along the whole length of the low^er 

jaw and extend to the umbilicus, about 1*2 metres behind the 
tip of the flippers (as in the fin- and blue whales). In B. borealis 
they end about 0*30 metre beyond the tip of tlie fiippei's 
(E. Collett). Above the long furrows there are 5-8 shorter ones 
with a length of 0*30-0*60 metre, and these terminate in the 
axilla. In front of the flippers there are also a few short furrows 
which extend forward into the angle of the mouth. On the belly, 
in the area below the angle of the mouth, some shorter furrows 
are as a rule w^edged in amongst the others. Just in front of the 
umbilicus, wdiere the long furrows terminate, a number of quite 
sliort furrow's are also to be seen. The number of long furrows 
varies from 42-54. 

The vs is noticeabl}^ further to the rear than in B. borealis^ 
and the distance from the anus to the notch of the flukes is as a 
rule about 27*2 per cent, of the total length. 

The penis is rather big and with the vulva is placed in a. generally 
dark-coloured furrow 1-1*5 metres long, about two-tbirds of 
nvhich run anterior to the genital opening, and about one-third 
behind. 

A varying number of whitish-grey oblong spots, about 7-8 cms. 
in length and about 3 cms. in breadth, are distributed over the 
whole body. Along the centre of their long axis there runs 
usually a dark line, from which fine radii of similar lines run in all 
directions. These patches probably show places once attacked by 
parasites. In addition to these whitish spots a number of fresh 
woundKS, with a length of as much as 10 cms. and 3-4 cms. deep, 
can be seen in most cases. They are marks caused by parasites—, 
generally a 
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Tlie iiiajoiitj of specimens of Brycle’s whale are very tluBj and 
their stratum of fat has an average thickness of only 4-5 cms. 
Ill a single instance — that of an old and probably diseased female 
specimen from Durban — the thickness was only about 3*5 cins. 
Some big specimenSj especially females with fmtus, may be quite 
fat and their stratum of fat may attain a tliickness of as much 
as 7 cms.j at any rate on the dorsal side. Specimens as fat as 
this may yield 15 or occasionally nearly 20 barrels of oil, while 
the common yield of this species is only 6-8 baimels. 


Baleen, 

During my stay in S. Africa I was able to examine the baleen 
of twelve adult specimens, and also a large quantity of whale- 
bone wliich lay heaped up outside Mr. Bryde’s whaling station in 
Said anil a Bay. 

The haleeih of B, hrTjdei is veiy distinctive of this species, and 
compared with the size of the whale, very small (see PI. CXII. 
fig. il b). The longest baleen-plates measured by me, and from 
a female specimen of nearly 15 metres in lengtb, were only 
0*49 metre long (the bristles not included), while baleen from a 
Rudoiplu's whale of the same size attains a length of about 
0*70 metre. The baleen differs remarkably in shape from that 
of B, borealis ; whereas the baleen-plates of B. borealis are very 
long and slendei*, those of B, hrydei are comparatively very broad 
and curve inwards along the inner margin. The comparative 
proportions of the breadth of the largest baleen-plates at their 
base and their length "were in four specimens of A. hrydei : — 
43, 43*1, 46*9, and 47 per cent., which gives an average of 45 per 
cent. In B, borealis the same proportion is about 27*2 per cent, 
(see PI. CXII. fig. 1 1 a). The baleen of B. hrydei seems also to be 
comparatively somewhat thicker and more strongly built than in 
B, borealis. The iiumher of plates in twelve specimens examined 
by me was, as a rule, about 260 in each jawq tliongh the nuniher 
varied between 250 and 280. But if the rudimentary plates are 
included, the niniiber may be about 350. The number of baleen- 
plates in B. hrydei is remarkably small ; for Budolpbi’s wliale tlie 
iiiimber (without the rudimentary baleen) is from 320 to 340, 
and ill the fin-whale fi-om 360 to 400. 

The rudimentary plates along the tip of the upper jaw are not 
compressed, and attain a length of O‘10--0T5 metre; they are 
numerous and difficult to count. The first compressed plate 
is seen about 0*25-0’30 metre behind the tip of the snout. 
There is also some rudimentaiy baleen above the angle of the 
mouth. 

The bristles (PI, GXII. fig. 10) are longer than in B. horealis 
and thick and stifi^ not curling, and on the whole of very strong 
construction — even comparatively stronger than in the fin-whale, 
Tiieir average thickneSvS is about 1 mm. ; a little more at tli© 
distal end of the baleen, and perha.ps ,a little less at the base. 
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B. hrijild differs very much in tliis respect from IB l)orecdis^ 
and it would hardly be possible with its impei'fect straining 
apparatus to keep back such small crustaceans as the Calaiiidai, 
which form the chief food of B. borealis. 

The colour of the baleen in the anterior part of the jaws, 
and about 0*70 metre backwards from the tip of the snout, is 
as a rule more or less white, sometimes perfectly wldte, but 
more frequently with grey stripes ; further back it is greyish 
black, and after death perfectly black. The bristles are grey, 
whitish grey or yellowdsh in the anterior part of the month. 
The colour of the baleen is on tlie whole rather similar to that of 
the fill-whale, and the whalers told me that in some cases they 
* had even seen the white colour asymmetrically placed, a,s in the 
fin-whale. The baleen might in one jaw be white over a com- 
paratively large area, and in the other jaw fairly uniformly dark- 
coloured, A male caught in Saklanha Bay, March 5, 1913, had 
only dark-colonred baleen. In this respect too /i. hrydei diffei’S 
considerably from B. horecdis^ in wbich the whalebone is only 
rarely white-mottled and as a rule uniformly black with white 
bristles. 

In connection with the description of the whalebone, it is 
worth mentioning that some time after I had given the first 
pu'diminary report on B. hrydei in a Norwegian newspapei*, 
Mr. Bryde wrote to me saying that he could now understand the 
reason for a law-suit in which he had been implicated some time 
before. He had sold a consignment of baleen from his factories 
in S. Africa which his agents there considered to be seihval ” 
{B. borealis). The buyers, however, compjlained and returned 
the whalebone, saying that it was not from B. borealis but from 
another species of whale. The result was a law-suit in which 
the authorities who examined the whalebone gave judgment 
in favour of the buyers, and Mr. Bryde was obliged to pay a 
large fine and take back the whole consignment. 

The Norwegian whalers in South Africa said too that this whale 
{B. biy/dei) was not the proper “ seihval ” ; but as it was most 
like the seihval in size and colour, they generally called it 
that. 

Hairy cohering. 

In all the specimens examined by me (except in the case of 
an old and probably diseased female specimen from Durban, on 
which I could see no hairs at all), I found two rows of haii’S on 
the tip of the lower jaw, with twelve hairs in each row, thus: 
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The distance between these rows in adult specimens was about 
18 mm . 5 or a little more than between the successive hairs 
in each row. Outside the upper end of these rows were two 
other hairs on each side, placed at the same distance from the 
long rows as between the rows themselves. I noticed no hairs on 
the upper jaw. 

The number of hairs is thus 28 in all. On two fretiises, witli 
a length of 3*78 and 0*935 metres, the hairy covering was as well 
developed as in adult specimens. The length of the hairs was 
from 5-10 mm. 


Colour. 

The upper side of the body — above the dippers — is bluish black, 
and in colour much resembles the hn-Avhale. After death the 
colour on this part becomes Jilmost entirel}' black. On the si<les 
of the body the colour becomes gradually lighter, and there is no 
sharply defined border between the dark colour of tlie upper 
side and the white belly. The flippers are of the same colour as 
the back above, or sometimes darker; below they are grey, 
occasionally wdiitish grey. The under side of the head, and a 
band extending to about 0*70 metre below the flippers and 
backwards to their tip are bluish grey. The centre of the belly 
is a more or less yellowish white. In the dark area below the 
flippers some isolated white s|>ots may sometimes be seen ; similar 
white patches are occasionally distributed along the centre of the 
under side of the lower jaw, and more rarely a small w'hite line 
runs out from the white area on the belly to within one metre or 
less behind the tip of the lovrer jawL On the border between the 
dark colour of the throat and the white belly there are often a 
number of biiiisb grey patches or stripes, and these are more 
thickly sprinkled towards the front, and then gradually form a 
more uniform dark colour in front of the angle of the mouth. 
Between the tip of the flippers and the umbilicus' — at the posterior 
end of the long furrows — the white colour of the under side is 
generally interrupted by a bluish grey belt running across tlie 
stomach. This belt, which has a breadth varying between 0*70 
and 1*5 metres, is often formed by a large number of smaller 
and larger patches or stripes, not of uniform colour ; in othei* 
cases it is veiy little developed. 

Considerable variations occur in the breadth, size, and shape of 
the white area on the belly. 

From the genital opening to the tip of the tail'-fliikes tlie 
whole underside is dirty white, sometimes yellowish or whitish 
grey. This white area begins above the genital opening at the 
middle line of the sides of the body, and in some specimens is 
further back and becomes gradually narrower. 

From the tip of the upper jaw, near the roots of the baleen, 
sometimes a white stripe runs backwards, and the length of 
this is about 0*5 metre and the breadth 5-7 cms. 
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The darrk pfitches wliieh are sornehimes foiiiid on the nrulei' side 
are generally sitnated in tdxe long fnnws, or in the farrow a,t the 
genital opening. 


Occurrence and Gapture. 

Bahmoptem h'njdei seems to be coiniiion everywiiere along tlie 
soiitli coast of Africa. It is especially so in Saldaiilia, J3ay, 
tiiougli also ill Atossel Bay and near the Cape of Good Hope this 
species is captured in rather large numbers, and is often observed 
from whaling steamers going along the S. African coast. 

In Durban B. hrydsi is comparatively rare, hut is occasionally 
to be seen at all seasons of the year. The total number captured 
from three whaling stations on tire Hatal Blulf during the season 
1912 wa.s only sixteen, of \vliicli one (captured early in November) 
was only about 8 metres long, and not fully dereloped. In 1911 
six specimens were captured from Mr. Eryde’s station in Durban. 
Of these two were taken on June 5tli, one on the 14th, and one 
on the 15 til of the same month, one on October lOtli, and one on 
November 7th. In 1912 the following were caught from the 
same station: — one on June 4th, one on July IBtli, one on 
Aug. 19th, and one on Nov. 15th. Some specimens were seen 
but not pursued becauvse, as the whalers told me, they were 
very shy and diliicult to catch, and at the same time their value 
w«as comparatively small. At Mr, Bryde’s whaling station 
near Inhambane, Portuguese E. Africa (23° 30' S. 1. ), B, brydei 
was very seldom seen, and only a single specimen of it was 
captured. Further to the nortli at Bazaruto Is. (21° 45' S.L), 
where tlie floating factory “ Mangoro ” was stationed for two 
snonths, B. brydei was never seen. Bryde’s wliale therefore 
seems to be a southern species, avoiding the warm waters of the 
tropics, and it is tlierefore rare on the east coast wliere the liot 
Mozambique current runs southward. 

Almost all the specimens of B. brydei captured in Saldanha 
Bay (33° S. 1.), were found between this bay and Capetown, and 
the whalers told me that this species was much more rarely seen 
north of Saldanha. This fa,ct is quite in accordance with tlie 
experiences of Air. Green, the manager of Storm Bull’s whaling 
station in Walfisch Bay. He considered the ‘Geilival” to lie very 
rare along the coast of German B.W. Africa, and he had not 
observed this species at all in Walfisch Bay, 

I was somewhat siu’pi-ised therefore when Oapt. An dr, Inge- 
brigtsen, who had been stationed with a floating factory at 
Porto Alexandre, Bengnela (15° 45' S. l.) for a coiiple of years, 
told me that he had observed rather a large number of seilival ” 
there. The same statement was made by Oapt. L, Fredriksen, 
who had seen many specimens of this whale outside Lobito Bay, 
and single ones as far nortli as 7° S. 1. But when we remember 
that a cold antarctic current runs along the west coast of Africa 
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far totiie nortli,it is not so surprising that B. brycM may lie alile 
to live outside the tropical parts of the coast. The conditio! is of 
existence, however, for this species cannot be veiy good there, 
because the 3 or 4 specimens ca.ptured (during nearly three years) 
outside Pt. Alexandre were all unusually thin and did not yield 
more than 2-3 barrels of oil, or sometimes even less. All the speci- 
mens seen at this place were in veiy bad condition, wdth ninnerous 
w^ounds from parasites over the whole body, and so thin that the 
wdialers did not care to pursue them, * They were never seen 
accompanied by young ones outside Pt. Alexandre, and they were 
Jill lying almost motionless and did not make any efforts to escape 
from the steamer. Unfortunately not a single specimen has been 
examined from this part of the African coast, and very few wei*e 
captured, because the whalers ahvays preferred to take the more 
valuable ‘Tmmp])ack’’ whales, which w' ere to be found in the same 
locality. It Ims therefore not yet been proved whether the 
“ seihval from the coast of tropical W, Africa really is Balamo- 
pUra hrydei. 

Capt. x\ndr. Ingebrigtsen also told me that the seihval ’’ out- 
side Pt. Alexandre a,ppeared in these wvaters every year ahoiit tlie 
middle of June and disappeared again about fSepteniber or 
October. 

If this whale follow^s the same route as the “ humpback ’’ 
generally does — along the coast — we miglit expect to see migrating 
specimens pass Saldanha Bay, and to find a gi*ea.ter number of 
them there in the spring, October-November, but this is not the 
case. It is probable therefore that they choose another route, 
perhaps further out to sea, where the current is stronger and the 
water cooler. 

It is not impossible that some of the sei ’^-whales from 
Portuguese W. Africa may have been liudolphi’s wTuile {B. lore- 
(dis)j a typical specimen of which was captured outside Saldanha, 
Ba,y in STovember 1912. This is the first S. African specimen of 
IB ho7^ecdis which has been reported furtlier south than off Cape 
Blanco (20° 45' N. L). It w^as easily recognized as the proper 
** seihval” by the Norwegian whalers; and Capt. P. J. Larsen 
kindly presented me w^itii a quantity of the baleen, which wms 
quite distinctive of 7i. bo^^ealis (PL XOII. fig. 9). 

As I have mentioned above, Saldanlia Bay is the locality whei'e 
the greatest number of B. Irychl are captured. The wdialing 
trade was staiffed there in 1910, and only twenty-four specimens 
of the “seihval’’ were captured in the first year, and all of 
them in the spring. The first three specimens were caught on 
March 9th and 29th, and on April 1st. Five were captured 
from the 20th to the 30th of April, four from the 1st to tlie 
10th of May, six from the 10th to the 20th of May, a-nd six from 
the 20th to the 30th of May. After that time the “ humpback ” 
was found at this spot in large nuinhers. 

The following list shows the number of “ seihval ” captured at 
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Mr. Brycle’s station in Salclanlin, Bay duriii,:]^* tlie season of 1911 
(witli two wlialing steamers), and in tlie seascjii of 1912 (witli tliree 
wiialing steamers). 


Marcli 20-30 

i\,pril 1-10 
April 10-20 
April 20-30.. 
May 1-10 .. 
May 10-20 .. 
Ma^ 20-30.. 
June I -10 .. 
June 10-20 
June 20-30 
July 1-10 .. 
July 10-20 .. 
July 20-30 .. 
Aug. 1-10 .. 
Aug. 10-20 
Aug. 20-30 
Sept. 1-10 ... 
Sept. 10-20... 
Sept. 20-30... 
Oct. 1-10 ... 
Oct. 10-20 ... 
Oct. 20-30 ... 
I^ov. 1-10 ... 
Nov. 10-20... 
Nov. 20-30... 
Dec. 1-10 ... 
Dec. 10-20 ... 


1911. 


() 

8 

2 

5 

3 

1 

2 

2 

2 

2 

2 


1 


1 

o 

O 

2 


1912. 

7 

8 
37 
22 
25 

5 

2 

1 

9 

3 

2 

9 

9 

7 

*> 

1 

1 

1 

1 

2 
] 

(> 

3 

3 

1 


Total 42 169 

Tlie tal)le shows that the maj<')rity of Jl hrydsi are captured in 
the autumn (April and M^iy), and at this time this species also 
seems to be the most numerous outside Bahlanlia Bay, as well as 
Durban. But -we see also that it is ca.ptured in ginriter or less 
numbers during the whole season, and it is seen outside Baldanlia 
Bay all the year round. ■ 

The difference between the rea! number gI JL.hrydei in the 
autumn and at other times of the year is in fact not so great as 
the capture seems to indicate, because the whalers always prefer 
to take the more valuable “humpback” whale when tins species 
appears on the spot in May, In 1912 an unusually vsmall number 
of “ humpbacks ” was seen, and the trade depended on the 
“ seihvar’ to a greater extent than before. 

: ' In;l:9T3 .the ffrst: specimen',. was ' Ctiught, ojr' March'5, and from 
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that (late until I left Saldanlia Bay a fortnight later, the total, 
catch of IL hrydel consisted of eleven specimens. Aliiiost all of 
these specimens wei*e found unusually far (40-70 miles) from 
the sea-shore, surroimded by large numbers of crustaceans, Em 
phausiida3. As a rule the whales ai*e to be fouiid quite close 
to the coast, and it is probably the richness of crustaceans 
further out to sea that has tempted them to go out there. It 
is worth mentioning that tliese crustaceans were Euphausiid^e, 
which the Blue whale px*efei's, and not Calanidcn, the chief food 
of Budolplii’s whale. 


Food, 

The food of B. hrydei consists chiefly of fish, apparently 
usually a variety of herring which is often found in hxrge 
quantities (many hectolitres) in its stomach. Tins, for instance, 
was the case witli a male examined by me in Saldanha Bay on 
September 12th, 1912. It sometimes takes a species of mackerel 
one foot or more in length, and in Diirlian more than a hectolitre 
of this fish Las been found in its stomach. 

i?. hrydel is very voracious on the whole — moi*e so than any 
other species of its genus. As an illustration of this, Oa-pt. L. 
Fredriksen told me that he had many times seen it hunting 
among large crowds of small sharks, and tliat lie had fouiKl 
sharks of a length of more than two feet in its stoniacli. A ease 
from Saldanlia Bay which was related by Captain Christoifersen, 
and mentioned by many others, was most astonisiiing ; they had 
found there no less than 15 large penguins [Sphenisms demersus) 
and malagass” (Sula capensls) in its stomach. These birds, the 
moment the whale reached the surface of the water, had probably 
dh^ed down into its open mouth endeavouiing to catch fish in 
tha,t abundant himting-ground, and had thus themselves been 
involuntarily captured by the wliale. In similar cases observed 
among B. horealis^ tlie biixls have always been spat out of tiie 
mouth again, and it seems hardly possible that such large liirds 
as those mentioned could be swallowed by this species at all. 

7i. hrydel IS not dependent for food on the occurrence of 
crustaceans in the sea and so does not migrate, but is generally 
seen very close to tJie coast pursuing fish. 

Like the fin-whale, .B. hrydel occasionally takes crustaceans and 
tlien of a largei* kind, the Euphausiidsc. 

Biology y eic. 

In its biology B, hrydel is most like B. amdorostrata and 
B. phjsalus^ and when the Korwegian whalers started their trade 
in South Africa they were doubtful as to whether they should 
consider this species to be a fin-whale or a sei ’kwhale (B. 
horecilis). In Durban many of them preferred to call it a 
Paoo. Zoom 913, Ko, LXXIL 72 , 
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‘‘ sildelivar’ (herring whale), beca.use it liunted herrings. But as 
the colour and size were most like that of the “seiiivnl,” tiiey 
geiiei*ally called it so, although they knew that it was not tlie 
proper ‘hseihval.” 

Ill Saldaiiha Bay, where the largest numbers wei*e captiire<l, it 
was often called ‘Miastard” or ‘hseilival bastard/’ and considered 
to be a hybrid between the fin-whale and the “ seihval/’ because 
it had the baleen of the first species, but some otlier cliaracteristics 
of the latter. Besides this “bastard,” the whalers in ?^a,ldanha 
Bay told me about another variety of “seihval” witli exceedingly 
dark-coloured baleen. It was of Ksornewhat smaller size tlmn the 
“ bastard,” quicker in its movements, dived deeper down in the 
sea, and was more difficult to catch. It was seen in approxi- 
mately the same numbers all the year round, and in the same 
localities as the “bastard,” but seemed to occur in greater 
numbers northward of Saldanha Bay than the latter, as pinved 
by Gapt. ChristofiBrsen, who had captured it many times 
outside Paternoster Bay, When the whaling steamers went to 
Capetown for coaling, tliese two varieties were often seen in 
greater numbers together, and the whalers picked out the 
“ bastard ” as more valuable and easier to catch. 

Unfoi’tunately, during my stay at Saldanha Bay, not a, single 
specimen of this smaller variety was captured, and it is therefore^ 
difficult to say anything about them, but I consider it probable 
that they are only younger specimens of B, hrydei. 

B. hrydei is as a rule to be found very close to the coast, 
generally in large numbers, and it is comparatively r*ave]y found 
further out to sea. The whalers in Saldanha Bay often found it 
pursuing fish only a few hundred yards fi'om the beacli l)etween 
Bobben or Dassen Island and the continent. In ].)ui*ba.n it was 
also seen close to the coast (occasionally as fai* out as 15 miles 
from shore), but never in company with the small “ minkehval ’’ 
(probably B. aauto7mtratct^ or a. subspecies closely akin) nor witli 
other whales. As mentioned above it has occasionally l)een found 
60-70 miles from the coast feeding upon EuphausiidiB. 

It is most like the fiii-wbale in its xmanner of swimming, and 
can easily be distinguished from the small “minkehval.” Wlien 
coming to the surface to breathe, it may be seen under the water 
for some time before it appears on the surface. DiiriTig each 
such visit it blows four or five times (like the fin- and blue 
whales, whereas Eudolphi’s whale blows only once or twice) 
before diving down into deep water again, l^etween these four 
or fi^ve blows it does not go too deep down to be seen from the 
ship and followed. It blows far more strongly than does 
/i, and its breath smells worse than that of the 

other whales. Ini Durban it was observed to remain for an 
nnusuaily long time under water between each visit to the 
surface. It is pot seen to take crustaemns in the same peculiar 
way as Budol phi’s whale (B. When shot it often swims 
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round in circles very quickly and gets the line wound roiiucl it, 
juid is on tlie whole difficult to manage. Large females are less 
flifficult to shoot than the others, as they are not so (juick in 
their iiioveinents. 

Gravid females do not seem to be followed by their males as is 
the case with the humpback whale. For instance, two females 
captured in Saldanha. Bay, March 12, 1913, and with foetuses 
measuring 0‘935 and 3*78 metres, were swimming about quite 
alone. Some males captured at this time were also solitary. 

They are gravid at very different times, and females were found 
with fcetusesof different sizes both in Saldanha Bay and Durban, 
at the same time as others were followed by young with a lengtli 
of about 6-7 metres. 

It may be mentioned as a curious fact that almost all the 
‘hsei ’'-whales captured in Saldanha Bay from March 5-13, 1913, 
went southwards when tiie whaling steamers began to hunt 
them. 

The flesh of B, hri/tlei contains less oil than does that of otlier 
sr)ecies of its getius, with the exception perhaps of B. horealu. 
When fresli and served like beef-stea.k it tastes quite good, as I 
lia.d an opportunity of proving when at Saldanlia Bay. 


Tlie Foetus, 

Al)out an equal number of each sex of B, hrifcM seem to be 
ca^iglit. Many of tlie females were gravid, and, as mentioned 
above, with fcetuses of very different sizes in two gravid 

females examined by me in Saldanha Bay, March 12, 1913, 
the fcetuses had a length of 0*935 and 3*78 metres (PL CXI II. 
figs. 12, 13). The manimaj in both these specimens were very 
well developed, and, when they were dragged out of the water, 
about a half-gallon of mucus ran out of their genital openings, 
as has sometimes been observed shortly after the birtli of the 
young in other whales. The lai*gest fcBtn>s w'as full-grown, and 
fell out when the men began to remove tlie stratum of fat from 
the whale. 

The following table shows some measurements of the two 
fcetuses. 

In the larger foetus the penis was placed in a, furrow which 
ran backwards from the umbilicus for about 12 cm. The 
baleen had just appeared and was thick and soft, with a length 
of about 3 cm. Tlie bristles had an average length of 6- 
8 mm. and were generally only to be seen at the base of the 
baleen. The anterior and posterior baleen only appeared as 
small ridges. The dorsal fin was bent down to the back on the 
left side, both the apex and the tip being curved to an unusual 
extent, and the hinder margin deeply concave. The tail-flukes 
were strongly bent together towards the median line of the bod}^ 
The colour above was a uniform bluish black, and whitish gioy 
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Male, 

Female. 

Total leiui'tli 

3-76 

per cent. 
100 

0*935 

per cent. 
100 

Tip of snout to anterior end of eye 

0*6B 

1(1*0 

()*175 

18-7 

,, „ ano,-le of inoutli 

0-70 

18-5 

0*166 

17*7 

„ „ anterior end of dorsal fin . 

2-47 

65*3 

0*055 

70*0 

„ blowholes 

0'45 

11*9 

0*13 

13*9 

„ dippers (anterior margin). 

1*2 

31*7 

0*30 

32*0 

Prom notch of finhes to vent 

1-04 

27*5 

0*255 

27*2 

„ „ vulva or penis ... 

1*35 

35*7 

0*273 

29*1 

Length of flipper 

0-43 

11*3 

0*062 

0*6 

Greatest breadth of flipper 

0*13 

3*4 

0*()3 

8-2 

Breadth of flipper at its base 

0*11 

2*7 

0*042 

4’h 

Vertical height of dorsal fin 

0*13 

3*4 

0*020 

2*7 

! Length of dorsal tin at its ba‘«e 



0*038 

4*0 

Diameter of eye 

0*05 


0*023 


Length of eye-opeiiiug 



0*015 


Length of blowholes 

0*10 


0*02 


Distance between the anterior end of 
blowholes 

0*023 


0*007 


„ „ posterior end of 

blowholes 

0*073 


0*025 


Length of anus 

0-02 


0*007 


Length of penis or vulva 

0*10 i 


0*015 


Diameter of penis at its base ' 

j Number of furrows between the flippers... 

0*03 ‘ 

48 


42 

i 

1 

i Distance from penis to the umbilicus 

1 From tip of lower jaw to anterior margin 
of umbilicus 

0*33 1 


0‘51 

54*5 

Diameter of the umbilicus 

oho 1 

••• 

0*(-)3 


i Breadth of tail-flukes at their base 

■ Distance between the tips of flukes 

0*32 

0*42 


0*20 

21*3 

Di.stance from notch of flukes to tip of 

' flukes 

! Breadth of tlie body at the flippers 

0*3B 


0*12 

12*8 

' Height of the ])ody at base of flippers 


14*4 

0*17 

IB’l 

^ „ „ at tip of flippers 

i j, „ at the eyes i 

i „ „ at the dorsal fln ■ 

„ „ at the tail, just in 

j front of flukes ; 

■ 

j 13*8 
! 13*2 
; 9*6 

3-6 




everywhere on the iincler side. The change from tlie dnrl^: to 
the liglit colour along the sides was gradimlj and no deiinite 
outline could 1;)e seen. There was a more greyisli area just 
beliind the eyes on eacli side. 

Ko baleen wm to be seen on the smaller fmtus, and the wliole 
body was of a homogeneous, reddish brown colour. 

Abnormal Specbmm* 

A large female specimen with a total length of 14-95 metres, 
erptured in Durban, November 15th, 1912,' w^as very like the 
fin-whale in colour, for the flippers were white below and the 
colour asymmetrical as it is in the fim whale. The lower jaw and 
the distal part of the upper jaw were white on the right side, while 
those parts on the left side were bluish black. On the right 
side there was also a greater; number .nf white, Imleen-plates' than 
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on the left. The fiirrows were bluish black in a belt across the 
under side of the head and backwards to the iiippers, but only a 
comparatively small part of the tliroat on the left side was 
uniformly daik- coloured. No hairs were to be seen on the tip 
of the lower jaw. This specimen was unusually slender and thin 
and probably was very old and diseased. The stratum of fat was 
only about 3*5 mm. thick; and there were numerous wounds 
distributed over the whole body (PL CXIII. fig. 14), These 
wounds were more or less inflamed and partly filled up with 
mortifying fat, and in some of them a Pennella was foimd. This 
specimen was lying quite motionless on the surface when it was 
observed from the whaling steamer, and was thus veiy easily 
taken. 

The whalers from Durban told me that on one occasion 
they had caught a whale of this species, which on tlie whole 
under side of the body was of a colour much resembling that of 
the l)lue whale [B. musmliLs) ; but when it was taken it proved 
to be a “ herring ” whale (7i. hrydei), 

Piimsites. 

Parasites are comparatively i*are in this species ; an old female 
(Durban, November 15th, 1912) had, as mentioned above, dis- 
tributed over the whole body a large number of oval-shaped 
wounds, with a length of as much as 10 cm., and a depth of 
2-4 cm. (PI. CXIII. fig. 14). Almost all of these wounds were 
partly filled with mortifying fat and had been caused by a large 
Pemiella^ specimens of which were found in some of them. A 
smaller number of these wounds was found on this species at 
Saldanha Bay, but they were very numerous in the few old 
and apparently diseased specimens taken at Porto Alexandre, 

A species of Myxinoid sometimes makes similar wounds in 
Bryde^s whale, but I did not obtain specimens of them because 
they always leave the whale when it is dragged out of the water. 
I do not know whether they are to be found on tiie whale when 
alive, or only after its death. 

EXPLANATION OE THE PLATES, 

PrATE CTX. 

Balitnoptera hrpdcL 

Fig. 1. Side view of male. 

3. Lower snrLice of male. 

Plate CX. 

Bixl&inoptera hrpdei. 

Pig. 3. Male specimen, showing the dorsal side and anterior end of the l)ody. 

Saldanha Ba}’^, 12.9.12. 

4j. Same specimen as %. 3, from the ventral side. 

6. Female specimen, from the dorsal side. Saldanha Bay, 12,3.13. 
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Plate CXL 


Ba leenopterei brifdei. 

Fig-. (I Head of a large, but very tbiii and apparently sick, female .specimen, with 
numerous wounds from parasites {BeinuiJa).^ Hurbaii, 15.] 1.12. 

7. Caudal portion, with the dor.sal tin, of a male specimen. 

8. Female specimen, from the ventral .side, Saldanba Hay, 12.3.13, 


Plate CXII. 


Fig'. 


9 Bristles of l)aleen from Balaenoptera horealiSy captured outside Saldanba 
Bay, - .11.12. 

10. Bristles of baleen from B, hrydei, captured outside Sahbmlm, Bay, 
-. 11 . 12 . 


11. Baleen from adult specimens of (A) B. horcalh, and (B) B. hri/dei. 


Plate CXIIT. 

Ba i a'nojptera hryde i. 

Fig. 12. Fadus, 0*935 m. in length. Saldanba Bay, 12.3.13. 

13. Foitiis, 3*78 m. in length. Saldanba Bay, 12.3.13. 

IT. Portion of body of same specimen as tig. 6, showing wounds from parasites 
{Pennedla), Durban, 15.11.12. 


EXHIBITIONS AND NOTICES. 

OctoTber 28, 1913. 

Prof. E. A. Minohin, M.A., F.E.S., F.E.B. Vice-President, 
in the Chair. 

The Secretary read the following report on the additions tliat 
had been made to the Society’s Menagerie during the niontlis of 
May, June, July, August, and September, 1913 

May. 

The registei’ed additions to the Society’s Menagerie during the 
month of May were 268 in number. Of these, 133 were acquired 
hy presentation, 52 by purchase, 31 were received on deposit, 13 in 
exchange, and 39 were born in the Gardens. 

The number of departures during the same peiiod, hy death 
and removals, was 185. 

Amongst the additions special attention may be directed to : — ■ 

2 White-bearded Gnus {.Coimochcetes cdhojuhat'UB)^ from 
British East Africa, new to the Collection, received in excliange 
on May 19th. 

2 Chinapanzees 1 Anubis Baboon 

{Fcipio cm%hMs\ imm West Africa, and several small Monkeys, 
presented by 'W. ,0. Danckwerts, Esq., K.O., F.Z.S., on May 2nd, 
; 2 8th, 'and ' 31st. 

1 Crowned Duiker [Sylvicapra co7'onatd)y presented by Gapt. 
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1 Poppig-'s Woolly Monkey {Lagothrix poppigl) and 1 Ocelot 
(Felis pardalis), from Manaos, presented by Albert Piieymond, 
Esq., on May 28th and 20th. 

2 Naked- tail eel Mice [Uroinys brtdjyiii), new to the Collection, 
and 2 Sclatei*’s CassowTaries [Casuarius sclateri)^ from S. Dutch 
New Guinea, presented by A. F. R. Wollaston, Esq., and C. Boden 
Kloss, Esq., on May 31st. 

2 Himalayan Yellow-backed Sun- birds {lEtliopygci seJierice) and 
1 Nepalese Bullfinch {Pyrrhtda nepalensis)^ from the Himalayas, 
new to the Collection, purchased on May 29th. 

2 Swainson’s Blue Jays {Agdieloconia sorclida), from Mexico, 
new to tlie Collection, purchased on May 2dth. 

1 Chestnut-faced Barn-Owl (Strix ccostanops)^ from Tasmania, 
new to the Collection, purchased on May 10th. 

4 Mexican Blue Herons [Ardea herodias lessoivi) and 2 Northern 
Boatbiils {Gancroma zeledoni)^ from Mexico, new to the Collection, 
received in exchange on May 28th. 

1 Gentoo Penguin {Pygosceles papua)^ from the Falkland 
Islands, presented by the Rt. Hon. L. Vernon Harcourt, M.P., 
F.Z.S., on May 6th. 

3 Smooth-backed Zonures {Pseudocordyltis mia'ohpidotus^ii'Qiii 
S. Africa, new to the Collection, deposited on May 7th. 

1 East African Scorpion {.Lepreus tricolor)^ from Lake Nyanza, 
new to the Collection, presented by C. B. Blencowe, Esq., on 
May 20th. 

June. 

The registered additions to the Society’s Menagerie diming 
the month of June were 295 in number. Of these 144 were 
acquired by presentation, 35 by purchase, 56 were received on 
deposit, 15 in excha, nge, and 45 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 189. 

Amongst the additions special attention ma,y be directed to : — 

1 Pudu Deer [Piahi pudu)^ from Cliili, and 2 Patagonian 
Cavies (DoUchotis mageUanims)^ from Patagonia, presented by 
Albert Pam, Esq., F.Z.S., on June 2nd. 

3 Pumas {Felis concolor)^ born in the Menagerie on June 13th. 

2 Canadian Beavers ( Castor eanadmsis)j from Canada, received 
in exchange on June 5th. 

1 Savanna Sparrow {Passercidus samnna\ from North-East 
America, new to the Collection, purchased on June 18th. 

1 Ceylon Mjmah {Acrklotheres m€lanostermis\ new to the 
Collection, presented by Dr. P. H. Bahr, F.Z.S., on June 29tli. 

1 Golden-fronted VVoodpecker {Melanerpes Jiavifyvns), from 
Brazil, new to the Collection, purchased on June 5tli. 

1 Condor {SarcorhampJms gryp]ms\ from Chili, presented by 
Albert Pam, Esq., F.Z.S., on J une 2nd. 
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2 Crested Screamers {Chaumt cristakc), bi’ed in the JVienagerie 
on June 19tii. 

2 Sun Bitterns {Eiiri/pijga hellas)^ from South Ainericji, 
purcliased on June 16tli. 

1 Kagu [Rkhwchetusj from 'New Oa.ledonia, presented 

]>y tlie Miirquess of Tavdstock, B.Z.8., on June 27th. 

2 S[)iiiy-t:ii]ed Skinks {Jilf/ernia clepremt), from Australia, new 
to the Gollection, purchased on June lOth. 

A collection of Snakes from Sierra Leone i ii eluding 3 Soot}^ 
Snakes {Boodon fuU(jinos^ls), new to the Collection, presented by 
Guy Aylmer, Esq., E.Z.S., on June 18th. 

A collection of Snakes from India including 1 Forsten’s Tree- 
Snake (TJipsas forstenii), new to the Collection, received in 
excliange on J une 2nd. 

2 Gopher Frogs {liana capito), from North America, new to 
the Collection, received in exchange on June 2nd. 


July. 

The I’egistered additions to the Society’s Memigerie during the 
inontli of July were 279 in number. Of tliese 119 were a.(;*(|ui red 
l:)y presentation, 46 by purchase, 21 were receiv'cd on deposit, 37 
in exchange, and 56 were l)orn in the Gardens, 

Tlie number of departures during tlie same period, !>y <lejith 
and removals, w^as 250. 

Among the additions special attention may be directed to: — 

1 Orang-Utan {Simla satjp'as)^ from Borneo, paesented by 
Alarcus S. Abrahams, Esq., F.Z.S., on July 24th. 

1 Small-clawed Otter {Latra lepioni/x)^ from India,, presented 
by H. B. Taylor, Esq., F.Z.B., on July' 25tli. 

1 Long-tailed Mouse {Orlzomps longiccmdata.)^ 2 Elegant 
Opossums {Marmosa elegams), from Valparaiso, new to the 
Collection, presented by Walter Goodfellow, Es(p, F.Z.S., on 
■July 8th. 

4 Capy haras {IlydToclmrm IhjphocJmrus)^ from Fray Bentos, 
Diaiguay, presented by the Liebig’s Extract of Ale: it Co., Ltd., 
on July 5th. 

1 Gtysl)ok {Rototragiis melanolis), from Constantia, Cape 
Colony, presented by W. Lester, Esq., on July 29th. 

2 'Australian Flower-peckers {Diemum, Mrundimimmn), 'hx)m 

Australia, new to the Collection, presented by G. A. lieumaiiu, 
Esq., on July 5th. ; ' 

1 Bhoebiil {Bakmvkeps Tex)p horn the Suda,n, presented by 
^LL-Geii. Sir'. Francis 'R. Wingate,.G.C.Y.O., K.C.M.G., K.G.B.,' 

3 Seed-Siiipe {Thmocorgs rtmvlcworiis)^ from Chili, new to the 
''':CO'llection, 'received iir exchange on July- 24th. ; 

2 Bpinose Fence- Limrds (AceJoporMS 1 Graham Js 

Snake America, new to the Collection, 

'' purchased on July 2'2'ncL, ' ' 
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1 Bird-eiiting Spider (Oitharoscehis hochU) 2 , 1 Bird-eating 
Spider (Paraphysa manicata) S from YalparaisOj new to tlie 
Collection, presented by Walter Gooclfeilow, Esq., F.Z.S., on 

A Collection of Millipedes {Archispirostreptus niticlus)^ from 
Trinidad, new to the Collection, purchased on July lltli. 

August. 

The registered additions to the Society’s Menagerie during the 
month of August w^ere 201 in number. Of these 122 were 
acquired by presentation, 15 by purchase, 14 were receiv'ed on 
deposit, 7 in exchange, and 43 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 231. 

Among the additions special attention may be directed to : — 

1 Fettered Cat {Felis ocreaicb) and 1 Cheetah (Cyncdurus 
juhatus), presented by Dr. R. E. Drake- Brockman, F.Z.S., 

1 Caracal (Felis caracal) and 1 Cheetah (Cyncehtriis juhatus), 
presented by Capt. J. L. Berne, and 2 Cheetahs (Gynmlurm 
jubatus), presented by Arnold Hodson, Esq., from Berbei'a, on 
August 8th. 

2 Indian Gazelles henneUi) Jr om Karachi, presented by 

A. C. Cooke, F.Z.S., on August 11th. 

1 Barred Warbler (Sylvia nisoria)^ |from Europe, new to the 
Collection, presented by R. Pearce Page, Esq., F.Z.S., on August 
5tli. 

6 West- African Quail-Finches (Ortygcspiza atricollis\ from 
Gambia, new to the Collection, presented by Dr. E. Hopkinson, 
F.Z.S., on August 1st. 

1 Spot-billed Toucaiiet (Selmidera bred in the 

Menagerie on August lltli. 

2 Bornean Fireback Pheasants (Lophttra nohilis)^ bred in the 
Menagerie on August 17th. 

A collection of rare Reptiles from Sierra Leone, including a 
Black-collared Cobra (Faia nigricollis\ a Blanding’s Snake 
(DipsadommpJms hlancUngit)^ and 3 Green Night Snakes 
(Dipsadohoa umcoloT\ all new to the Collection, presented by 
Guy Aylmer, Esq., F.Z.S., on August 2ncl. 

1 Hamadryad (Faia hungarm), from India, received in 
exchange on August 1st. 

6 Pigmy Rattlesnakes (SistTitnis miliarms), born in the 
Menagerie on August 19th. 

4 Miiller^s Xenopus (Xenopus muUeri), from West Africa, 
new to the Collection, purchased on August 7th. 

1 Electric Cat-Fish (Malap^terurus eUctricios), from Tropical 
Africa, new to the Collection, purchased on August 28th. 

1 Scorpion (Bathti^8 hoUentotia)jTom BieTm Leone, new to the 
Collection, presented by Guy Aylmer, Esq., F.ZH., on August 2nd. 
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September. 

Tiie registered a.dditions to tlie Society’s Menagerie diiriiig the 
nioiitli of September \vere 200 in numbei-. Of tliese 109 we]‘e 
accpiired by peesentation, 21 l.)y purcliase, 7 were i-eceived on 
<leposit, 26 ill excluiiige, and 97 were born in tlie Oai;deiis. 

The iiiiinber of departures during the same period, liy death 
and removals, was 177. 

Amongst the additions special attention may be directed to : — 

10 Monflon {Ovis oimsinion), from Sardinia, presented by 
H.Cd. The Duke of Bedford, K.G., F.R.S., Pres.Z.S., on September 
IBtb. 

1 Tigrine Gat {Fells tigrina) and 1 Three-toed Sloth (Bradj/pus 
irklactifliis)^ from Colombia, presented by W. I). M’cDoiigall, Esq., 
on September loth. 

2 Yariegated Agoutis [JDasyprocta rariegata), 4 Woolly Opos- 
sums (Bhilander limiger\ and 1 Sooty Amphisbiena {Ampklshimia 
fiiligmosa)^ from Colombia., presented by Br. H. 0. F. Spurrell, 
F.Z.S., on September 13tli. 

1 Azara’s Opossum {DideJphys azrme), 1 Burmeister’s Caria,.ma 
{(Jariama hurrmisteri), and 1 Western Boa {Boa octrklevMlis)^ 
from Cordova, presented by Wilfred A., Bmitbers, Esq., C.M’.Z.S., 
on September 16tb. 

2 Abyssinian Weavers {Oinnamopteryx ndngmosa), new to tlie 
Collection, received in exchange on September 7tb. 

1 Fincb-like Cow-bird {Moloth'us frmgiUarms)^ from Eastern 
Brazil, new to the Collection, presented liy the Marquess of 
Tavistock, F.Z.S., on September 24tb. 

1 Brown-beaded Parrot {Pceoceplialus JkscicapiUus\ from East 
Africa, presented by Lady B. Prain on September 24tb. 

^ 2 Mikado Pheasants from Mnimt Arizan, 

Formosa, presented by Mrs. E, J. Johnstone on September 6th. 


The Secretary exhibited a prepaiation of the ivlirneiitary tract 
oi a young Elliot’s Pheasant {Plumamts eUiotl)^ dissected so as to 
sliow the gut-pattern in relation to tlie mesentery, blood-vessels, 
and visceral nerves. Tlie preparation was mounted as a. trans- 
parent object in glycerine jelly, and showed bow the various 
morpliological conditions of the intestinal tract to wliich lie laid 
called attention (Trans. Linn. Soc., Zool. viii. p. 173) might be 
displayed as permanent museum objects. 


Yoimg Woolly Opommis mulDeg 118 . 

Mr. E. I. PococK, P.R.S., F.Z.S,, Curator of Mammals, 
esliibifced a female and three young specimens of the Woolly 
Opossum {Philander kcniger), from Buenaventura in Colombia, 
presented hy Dr. H. G. F, Spurrell, P.Z.S., and drew attention 
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to tlie i‘a,pid growth of the young. When Dr. Bpvirrel} captured 
the mother, the little ones were still in tiie pouch. Bix weeks 
afterwards, when they reached the Gardens, they had left the 
pouch for good, w^ere about one-fourth gi-own, and wei-e just 
beginning to feed on their own account, though mainly dependent 
upon their mother’s milk. In another six weeks — that is to say, 
three months after capture — the}" wei*e three-fourths their 
mother’s size, and apiparently quite capable of fending for 
themselves. 

Mr. PococK also exhibited two young examples of a “Degu 
(Octodon degiis)^ boim from a pair from Yalpai;aiso, pi*esented by 
Mr. MMter Goodfellow, F.Z.8. The mother had a litter of four, 
but died from inability to give birth to a fifth. The little ones 
■\A'ere fed l)y iiand, and although two of them quickly died fi‘oin 
pneumonia, the remaining two throve and promised to do w^ell. 
Like the young of all Hystricomorphous indents, the Degus ai‘e 
of large size at birth and open their eyes within twenty-four 
hours, and are in every respect very precocious as compared with 
young rats, Particuhir attention was directed to the lateral 
position of the teats in the Degu, a condition which is repeated 
in the Yiscaeha and Ciiinchilla and the Ooypii. This condition 
is probably an adaptation to the lai*ge size of tlie young, which are 
enabled to suck lying alongside the mother, so that they do not 
interfere with each other. In the Coypn, as first described by 
Owen, the teats are higher up the side than in the Chinchilla and 
the Degu, an arrangement which perinits the young* of that 
species, it has been alleged, to suck while sv-iinming alongside 
their mother in the water. 


Heel- Fads in young Toucan eL 

Mr. D. Seth-Smith. F.Z.B., Curator of Birds, exldbited a 
spirit-specimen of a young Toiicanet (Selenidera mmiiliroBtris) 
(text-fig. 191) which had been liatched in the )Society’s Gardens 
in J uly, and called special attention to the Avell -developed sen-ated 
pads on the back of the ankle-joint or heel. Tliis pad hud been 
previously observed in the nestlings of \Yoodpeckeivs, 'Wrynecks, 
and Barbets, and ib was only to foe expected that it would be 
present also in the Toucans. 

The use of this serrated pad, which disappearvS soon after the 
young bird leaves the nest, is doubtless to enable it to climb up 
the side of the hollow cavity in a tree in wdiich it is hatched^ — 
these pads foiming, as it were, a second set of claws. It is note- 
•worthy that no such pads are found in the Parrots, which nest 
in similar situations to those chosen by Barbets and Toucans, but 
which are provided with a hooked beak 'svhich aids them in 
climbing. v ■. , 
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Text-fig. 19L 



Nestling of Spot-billed Toucanet {Selmidera macuUrostris) stowing fca tlier-t racts 
and serrated pads («) oa metatarsal joint. A. Enlarged view of serrated 
pad. 


i Beep-Bea Anghr-Fish^MELAmcETVS jOENSoi^'ii. 

Mr, 0.. Tate Reoah, M.A.,- F.Z.S., exliibit}^cl a specimen of a 
remarkaHe fisli, MBlamc&tus Giintli., tkat kad been 

presented, bO" tke • Britisk Museum by „ tke Hon. ' Walter' Rothsekild , 
IbEB.:,. and made tke following' remarks :—',, 

^^ 'Tkis ciirio,iis :fisk,,kas., an enormous mouth, armed . with slender 
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pointed depressible teeth and an extraordinarily distensible 
stomach ; it belongs to the order Pediculati and is a bathypelagic 
species, uniformly blackish in colour ; like the Angler [Lophiits 
piscatorvus) it has the first ray of the spinous dorsal fin situated 
on the snout and moclifiied into a line and bait ; in this case the 
bait is a luminous bulb. 

The species is known from six specimens from the Korth 
Atlantic, three dredged at considerable depths by the ‘ Travailleur ’ 
et ‘Talisman,^ ‘Valdivia’ and ‘Michael Sars ’ expeditions, and 
three in the British Mnseum collection. The Inst are from 3 to 
3| inches long (from snout to end of caudal fin) and include the 
type described by Giinther (Proc. Zool. Soc. 1864, p. 301, pl. xxv.) 
from Madeira ; this had in its stomach a partly digested Scopeloid 
fish (Lmnpam/ctus crococlilus Bisso) about 7 inches long. The 
second specimen was taken at the surface in 31°]^. and 37° W., 
and had in its stomach an almost perfect L. crococlilus nearly 
8 inches long ; this was captured by Captain Charles 0. Dixon, 
master of the bark ‘ Elginshire,’ who also secured the fish 
exhibited to-night at 7 a.m. on August 27th, 1910, in 40° 19' N. 
and 42° 25' W. By a strange coincidence this specimen also 
contains a L, crocodiluSj and judging by the anterior part of the 
head, which is still visible, one about 8 inches long; it is curled 
round into a complete circle in the stomach of the Melamceiiis. 

“ Captain Dixon writes that the Mekmocetus was still alive 
when captured and that from his observations he believes that it 
could make the ‘ lure ’ luminous or not at will. The fact that 
it was caught early in the morning is interesting, for it is known 
tha.t a,t night many fishes that dwell at a depth of 300 fathoms 
or more may approach much nearer the surface ; here the large 
Lampanyctus may have been seized and its struggles may have 
brought the captor still further out of its depth and rendered it 
helpless.” 


November 11, 1913. 

Dr. B. F. Harmer, M.A., F.R.S., F.Z.S., 
in the Chair. 

Mr. E. G., Boulenger, F.Z.S., Curator of Reptiles, exhibited 
a quite young specimen of the Matainata Terrapin {Chdys fini- 
hruikt), the shell of which measured but 5 cm. in length. This 
specimen, the smallest yet recorded, dilfered from the existing 
descriptions of the young of this species in the under surfaces 
being of a bright magenta- red instead of pale yellow. Mr. Bou- 
lenger suggested that as all the young previously described were 
more than double the size of the specimen exhibited, red might 
be the normal coloration of the under surfaces as a juvenile 
livery. 



Text-jSg. 19: 
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Hybrid Birds. 

Mr. I). Seth-Smith, F.Z.S., Oiirator of Birds, exhiiyited a 
remarkable hybrid (text-fig. 192) betvyeena Biack-winged P<3a,(iO(;k 
[Pavo and a Domestic Hen (said to be a cross-bred 


game and Leghorn), which had been bred and presented to the 
bocietj by Mr. Id Wheadon of Ilminster. This bird was 
hatched ill 1911 and is believed to be only the second example 


Hybrid Blact-wiDgetl Peafovvb witb its mother, a browii-and-wliite domestic hen. 
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of this hybrid ever produced, although hybrids between peafowl 
and guinea-fowl bad been recorded. It was mostly wliite in 
colour, splashed, especially on the neck, witli i-eddisli ))rowii, a 
colour derived from the domestic hen, its mother. It showed 
clea.rly tiie characters of both parents. 

Mr. Seth-Sinith also showed photographs, by means of lantern - 
slides, of a male hybrid Pheasant between Calophasis mikado 
and €. ellioti and of a male Jungle-fowl between G alius varius 
and G, gaUits, 

The former had been bred in Sussex by Mrs. E. J. Jolinstone, 
and kindly presented to the Society. It reseiuhled a veiy dar*lc- 
coloured Elliot’s Pheasant, with the head and neck, breast, and 
abdomen black. The tail wns black, suffused with chestnut and 
crossed with broad white bands. 

The hybrid Galliis, wdiich was one of several bred in tlie 
Gardens, was very intermediate between tlie two parent species. 
The comb was shaped like that of G. varius, but was slightly 
seirated, while the central wattle of 6r. varius was present 
though reduced in size, as well as the two side wattles of 
G. gallus. The neck hackles, which in G. varius are slioit and 
rounded, were in the hybrid moderately long as in G. gallus, 
but rounded at the ends, while the colour of these hackles 
tm well as of tlie tail, was violet-purple. This bird appeared to 
he identical with that named Gallus emeus by Temininck. 


Dorsal Glands m Armadillos. 

(Te.Nt-figures 193-195.) 

Mr. R. I. PocooK, F.R.S., F.Z.S., Curator of Mammals, ex- 
hibited some specimens of Armadillos of the genus Duphractus^' 
(formerly D as i/pus) to show the presence of a row of glands upon 
the pelvic portion of the carapace, and remarked: — “In the 
middle line of the pelvic shield there is an unpaired series of two, 
tliree, or four scars which are ill-defined in the living animal but 
toiera-bly conspicuous in dried skins and clearly marked when the 
scales are removed f rom the osseous scutes. Their conspicuousness 
in museum specimens cannot have escaped the notice of syste- 
matic workers, but apparently their significance has never been 
investigated. 

“ My attention was originally drawn to them by noticing that 
in newly born Hairy Armadillos (E. villos us) there are two or 
three small boles, one on the fourth, a second on the fifth, and 
sometimes a third on the sixth row of scutes of the shield in 
question. At this early stage the integument is un ossified and can 
easily be cut \vith a razor. • A section through the holes in 
question shows tha,t they are the orifices of shallow pits directed 

* According to Thomas, P. Z. S. 1911, p. Ill, T>a.%i/p us mmt he transferred to the 
Peha AruKidillos, replacing 
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cloTOwards and forwards and di|>pii)g into the dermis wldcli is 
especially thickened and apparently highly glandular I)eiieatli. 

Text-fig. 193. 
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tliern, tlie topmost layer of the thickening being marked with a 
few spots of black pigment. The glandular nature of the pits 
was readily ascertained in the case of living adult armadillos of 


Text-fig. 194. 



Photograph of part of the pelvic carapace of an adult living Hairy Armadillo 
showing the three glands on the 4th, 6th, and 6th belts. (I'he gland -bearing 
scute of the 6th belt was fractured and the pits hemg filled with secretion 
showed up more clearly than w^hen dry.) 

this species by squeezing the scutes bearing the scars and pressin 
from them drops of fluid with the same objectionable odour a 
■Proc.Zool. Boc.-™-19ni,]Sro.L^ ' ' 73 


c m 
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tliat wliieli cliara,cterises these animals. Since tlie glands, jiniging 
from external appearances, are ef|ua.]ly developed in adults of both, 
sexes and a.ppear at birth, there is no reason for thinking their 
function is in anr way sexnal. Their smell may be sufficiently 
nanseons to protect arina.dillos from enemies or it may a.ct only 
a,s a guide enabling these animals to track each otliei" and keep 
together. 

Text- fig. 195p 



Drawing of the central portion of the pelvic carapnco of the Six.lsanded Armadillo 
with fonr glandular pits, suggesting the origin of 
the pits from the enlargement and concrescence of the bristle- pores. 

‘fWhen the dorsal carapace of an armadillo is stripped, cleaned 
and dried, the position of the glands is marked on the nncler side 
ofhhe pelvic shield by a row of bony prominences, Eacli pro- 
niineiice represents a g-laiid and is in reality a hollow bony pit 
resulting liom the ossification of the dermal layer immediately 
beneath the gland. This at all events is the case in a, carapace of 

to me by Mr. R, E. Holding. In 
hhis'.specimen.hhere' are /seven, freed.rings behind the scapnlar 
: shield, : butvthe.^seventh' is not, so free- as those' that precede it. 
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Following this are nine rings fused together and constituting the 
pelvic shield. The median glandular pits are observable upon the 
tliird, fourth, fiftli and sixth of these ; and the Kscutes which cany 
them are distinguished by their shape from those of the rest of 
the pelvic shield, Tlie glandular pit upon the sixth ring is iniich 
smaller and shallower than the rest and is especially interesting 
as showing the origin of the specialized glandular areas. The 
scutes of the carapace in this species are covered with pores, many 
of which are quite small ; but a varying number, generally about 
ten and lying in two ginoves, are much larger and arranged in two 
longitudinal lines meeting anteriorly and forming a somewhat 
horseshoe-shaped pattern. That these large pores perforate 
the bony scutes may be seen by holding the carapace against 
the light. 

“ According to de Meijere"'^ these pores are bristle-pores and 
indicate lines of fusion between small and originally separated 
scutes. However that may be, there is no doubt, I think, that 
the glands above described result from the concentration and fusion 
of these rows of pores. The evidence for this is particularly strong 
in the case of the posterior of the four glands in EwpliracUm 
sexcincUhs where the pores may be seen to be concentrated in the 
sliallow central depression of the scute that bears theniT 


Hovemher 25, 1913, 

Prof. E. W. MaoBrihe, M.A., D.Bc., P.E.S., Yice-President, 
in the Chair. 

The Secretary read the following report on the additions 
made to the Society’s Menagerie during the month of October 
1913:-™ 

The number of registered additions to the Society’s Menagerie 
during the month of October last was 214. Of these 104 were 
acquired by presentation, 42 by purchase, 1() were received on 
deposit, 38 in exchange, and 14 were born in the Gardens. 

The number of departures during the same period, by deaths 
and removals, was 237. 

Amongst the additions special attention may he directed to : — 

3 Entellus Langurs (Preshytis entellxm)^ from North India, and 
1 Wanderoo Miieaque {Macacus silenm^ hom Malabar, presented 
by W, 0. Danckwerts, Esq., K.C., F.Z.S., on October 14th and 
24th. , 

1 Sclater’s Dog $clateri\ from the Amazons, purchased 

on October 2nd. 

1 Mexican Tree-Porcupine {Coendiii meziGmms) and 1 Peba 

* De Meijere, Morpliol. Jtilirl). xxi. pp. 31B, 318 (1894). 

73 ^ : 
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Armadillo {"lafAma 7iovem’-cmcki), from Mexico, piirclrxsed on 
October 8tli and SOtli. 

1 Doi^al Hyrax {pencholiyrm'. do7*saUs), from Sierra Leone, 
presented by Mrs. A. M. Eettington on October 7tli. 

1 Black-backed Ilangnest (Icterus mesomdas)^ from Central 
America, 1 Loo-Choo {LaloGitta Iklthii), from tlie Loo-Ohoo 
Islands, and 1 Purple- hrea,sted Parrot (Triclarm eyamogastra), 
from S.E. Brazil, all new to the Collection, received in exchange 
on October 27tli. 

2 American Harriers (Okciis hudsoiiiits) and 1 Mississippi Kite 
(Icterus inlssissvppiensis)^ from North America, both new to the 
Collection, received in excliange on October 7th. 

3 Pileated Giians (Feiielo^je pileat a), 3 Arancuan Oiiaris (Orkdis 
armicuan), and 2 Knfous-nec^ked Rails (A^'amides chiricote), from 
Para, all new to the Collection, presented by the Goeldi Museum 
on October 20 tin 

2 Brazilian Tortoises (Platemys platycephcdd)^ new to the 
Collection, purchased on October 15th. 


Prof. H. Maxwell Lefroy, M.A., F.Z.S., Honorory Curator of 
Insects, briefly described the arrangement of tlie New Insect 
House, the progress made with the fitting-up of the interior, and 
the installation of and method of displaying the exhibits. 


Mr. R. H. Burns, M.A., F.Z.S., showed some specimens of 
foetal skeletons prepared by the Beale-Schultze method. The 
foetus after being dehydrated is soaked in 1-3 per cent, caustic 
potash, and finally mounted in gl 5 menne. By this procedure tlie 
soft parts become almost completely transparent, leaving any 
ealca,reous deposit opaque. 

The specimens shown were foetuses of the Fowl, Horse, and 
Man. In the Fowl attention was drawn to the three separate 
metatarsals that at an older stage fuse to form the single tarso- 
metatarsus. In the same way in the Horse the ossifying shafts 
of the ulna, fibula, and splint-bones could be clearly distinguislied. 

A specimen of the skeleton of a Star-fish {AsUrim ruhens) 
prepared by the same method was also exhibited. 
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Acanthistius 
ciiietus^ 358, 369. 
ffiscu^, 368, 373. 
Acauthopacelus 
hijurcus, 1006. 
77ielanzonm, 1007, 
1008. 

reiieuiatus, lOOS. 
Acautburhjnehus, 

1065. 

Acliradocrinus, 898- 
899. 

Acbramorulia, 758, 786, 
798. 

glaoialis, 765. 
gt'andm w^ 765, 
mmlu, 765. 
schulzei, 765. 
truncata, 765. 

Acineta, 428. 
Acleropogon 
piceim, 618. 
Aciiiepteron 
cincrascens, 358, 357. 
poaMua, 356, 367. 
Acriciotberes 
rnelanostemus, 1091 . 
Acrupa^cilia, 1014, 
tridens, 1018. 

Actias 
Selene, 618. 

Actinia 
claviis, 969. 
eylindrica, 966, 972. 
Aetitis 

hypQleiKms, 1054. 
Adeona 

foUaceafasdalh, 53*2. 
Adeonella, 492, 519, 
5*28. 

eontorfa, 504, .520. 
plattUea, 463, 501, 514, 
'■ 529-532,537. 
pid gstojiiclla, 530, 531 . 


Adeonella. 

(Lamiuopora) 
cuntorta, 529. 
Adeonellopsi.s, 528. 
crosslamli, 463, 531, 
532, 537. 
distonuK 581, 532. 
im perforata, 531. 
sitlmdcaia, 531. 
-Echinoplioriis 
■major, 654, 

.i^igialitis 
nivosa-, 861. 

.Egotbeles, 1065. 

nQO(B-}iolla7idi<B, 1062. 
.(Eluredus 

melamcephaluSf 1085. 
-Equorea, 970. 

forskalii, 967. 

Aetea 

anguhia, 462-464, 532. 
recta, 463, 464. 
irimcata, 462, 465, 
532. 

.Ethopvga 
seher'Ue, 1091. 
Aetosauriis, 629, 630. 

ferraius, 624. 

Mx 

galerkmlata, 1047- 
spofiscr, 1047, 1048. 
Afaro,979. 

actUimitralis, 981 . 
amazoimm, 981 , 990. 
tmltratus, 981. 
Agalychnis 
ccUccLrifer, 1023, 

1038. 

spurrelli, 1024, 1025, 
1038. 

Aica 

tarda, lo56. 

Alcedo 

asmikus, 1060, 


i Alcedo 

i bengalensis, 1 060, 

I Ispida, 1060. 
j Alcyoncellum, 787. 

I gelatinosum, 746, 

I ‘ 787. 

Alcyouella 
artiviilata, 441. 
fnngosa, 450. 
Alx^onidium 
duplex, 488. 
Alopoglossus 
copii, 1033. 
fuligbwscc, 1034. 
AUiciis 
siriatm, 372. 
variolosus, 373 . 

Aljtes 

obstetricans, 1025. 
Amabilia, 571. 

Aniazilia 
folkkB, 1063. 

Am biy stoma 
t igrmimi, 403-413. 
Anieiva 

hndgesii, 1032. 

1033. 

I Am pberi stoer inns, 9 1 1 . 

; Ainphisbiieria 
I fidlginosa, 1094. 
xiin phiiite, 754, 798. 

paidini, 755. 
Ampboridium, 787. 
viiidis, 787. 

Ampboriseua, 781, 798, 
804. 

huccwhii, 782, 790. 
chrysalis, 782. 
cyaihiscus, 782, 795, 
cylmdrus, 782. 
elongatus, 782. 

Jlamum, 75'J, 
gregorii, 782. '■ • ; ' 

. krypioraphds, 782. . 
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Ainpliorisciis 

‘7)1 urmaneusk, 753. 
ohlaf/iis, 711, 782. 
ovipimis, 782. 

2)0€'uimri, 752. 
se/ncmi. 782. 
iestiparus, 782. 
ihompsoni, 753. 
mma, 782. 

Amphoruhi, 787. 

sollda, 787. 

Anadia 

{iceliafa, 1033. 
mttafa^ 1033. I03S. 
Anannsillaj 758, 786, 
79S. 

torresi, 766. 

Anainpses 

cerideopmieiatn.% 37 2. 

piikher, 371-373. 
Annscbisina, 957. 
Anastomus, 688, 690, 
Anchisaiirns, 629, 630. 
Ancjliis, 427. 

Anodonta, 428. 

Anolis' 

hremcep,% 1031, 1038, 
fasctaiuSi 1030, 
godmmii^ 1031. 
macrolepi% 1032. 
maculkmifris, 1 030. 
notopholis, 1032. 
princeps, 1031. 
Anoplotherinin, 879- 
882, 886-888, 890- 
893. 

Antedon, 903, 904. 
Anthropoides 
virgo, 1053. 
AntbropopitbeOus 
trogiorlptes, 1090. 
Aphaneramma, 956. 
Apheloconia 
sordida, 1091. . 

„ Aplu'oceras,' 768, 776, 

' 798. 

■ -eieicorfm^ 777, 789. 

^ iisconmdes,12d. 

, mspiioBa,717. 
catnpkmcia, 711, 

■ 777. ■ 

' 777. 

"'Cortmia,777* 

. elofigata, 777. 

rammadiBi,' 

. ' ■ smeuiim^ ^66. 

: p' /mp;mmde'S, 7M,. 
ApodemaS'' 

'■ kphridem^ 835“''837.'' 

■■ :shimtkm,' ''mlmtwm. 


Appias, 616. 
sp., (>lo, 618. 
ulbiim, Oil, 618. 
pauiina, 614, 617, 618. 
Aprosiuiclais 
at/aa cpygi us, 1 058. 

A pten oci V tes, 1044. 

pcmianlii, 394. 
Apteryx, 1043, 

Aquila 

verreanxi, 1049. 
Aracbnechtlira 
zeylcmica, 1066. 
Araiaides 

vhincote, 1052, 1104. 
ypecaha, 1052. 

Arainus 

scolopaf‘e7fSy 1 053. 
Arcliegosaurus, 956. 
ArAOspirostreptus 
1093. 

Archoiiias 
dmno'fjJiiff's, 356. 
iiitennedm, 355, 

367. 

Qiigi'escms, 356. 
Arcoscaipelliiuj, 850, 
853. 

Ardea, 656, 690, 691, 
693, 694, 696-699, 
703. 

egrctta^ 1045. 
hcrodim. 1045. 

— lessoni, 1045, 

1091. 

purpurea, 1045. 
Ardetta, 674. 

mimiia, 1045. 

Arginia 
sp., 614, 618. 

Argus 

gigmiieiis, 1051. 
Arlannis 
fuseus, 613, 615. 
Immyaster, 1066, 
Arthropoma 
ceeillii, 462, 508. 
Art^'nas, 787. 
cmipressus^ 787. 

746. 

Artjnella, 787, 
cm7i2)ressa, 787. 
Artynes, 787. 

co7}iprma,f 787. 
Artynium, 787. 

mnpressum, 787. 

Arty nophylluxB ,787^ 
emnpressim, 787. 
Asarcia 

mriafniis, 10B5, 
Asealtis, 717, 787. 


Asfiill is 

bofr //aides sokinderi i, 

725. 

cai/anensis, 724', 

787- 

cembmui, 724. 

— • decipicns, 725. 
compacta, 724. 
darwinii, 725. 

— caroi'i, 724. 
yegenhaurl, 725. 

— ckirybdtea, 724. 
yoefjiei, 725. 
iimian-Jdi, 726. 

— arp/ss/zil, 724. 
sahtvderli, 725. 

Aseanrlra, 717, 

787. ' 

any id at a, 721- 
hotrys, 721. 
compl'kata am (kmdes^ 

720. 

contorla, 721. 
eon /data, 726. 
cardata, 721, 787. 
deu sa, 721. 
ecdiinxddes, 722. 
falcaia. 717, 720,722, 

788, 790. 
kermcm, 722. 

723, 

mimldUs, 761. 
nitida^ 723. 

pants, 723. 

2 ) 1/1 us, 723. 

7x1 icida turn., 723. 

— 7xiicuiata, 723. 
wiularia, 723. 
t&mm, 723. 
iwdahUis, 723, 

— aruelmaides, 72 L 

— remevruis, Tdi* 

— c/m/nekida, 72 L 
hispid issima, 722. 

Aacetta, 717, 788. 

Uamca.^ 724. 

— pUUqyina, 726. 
clathnis, 725. 

(miueea himautm, 

726. 

y/<?A’«77s, 725, 
madmyi, 726 . 

: pnmordudu, 726, 730, 
„ 788, ' 

— dktyoides, 725. 
iQcnloBa,72^. 

■ — poterium,T2i%.' 

' - -—pixtoy ernes, 7 ■ 

. prmmbens, 726.: ■ , 
sagUtana,,7'27..:' 

sGeptrum,'i%fd' 
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Ascetta 

i!puu(fkisa^ 727. 
msic'ukt, 72 L 
Asciila, 7'SS. 
coriacecp 725. 

(jracili% 725, 788. 

— convallarm, 725 . 

— ja.'ponica, 72G. 
Ascometra, 788. 

primordlak, 788, 
Aacortis, 788, 
clarkli, 721 . 
corallorlimL^ 721. 
Jrayilk, 722. 

Jiurnda^ 722, 788. 
laoimosa, 722. 

AscuUiiis, 788, 
m'McUa. 721 j 788. 
Asciiris, 788. 

arreeifcB, 788, 

Ascute, gen, nov., 710, 
720, 79S, 799. 
amynoid ea, 729. 
uteokles, 710, 718, 
729. 

Asejssa, 717, 719, 767, 
798, 799. 
ctmfmi, 729. 
trof/lodtites, 729. 
Asellus, >26, 451, 454, 
437. 

agiuiticm, 427. 

Asio 

otus, 1061. 

Aspatha 
(jiclarlfi, 1060. 
Aspidelectra, 461. 
Aspidostoina 
f/lpanfeim, 487. 
Asterias 
ridiens, 1 104. 
Astrosclera, 788. 

willeycum^ 788. 

Ate 

canace, SoO, 567. 
Atliene, 1062. 

noctudf 1061. 

Atheris, 1034. 

Atractus 
iridesc'&m^ 1055. 
fmdtkicmetm, 1035. 
Aulaeorhamphus 
pradmis, 1 053. 
Auloplegrna, 788. 
hasckeli, 721. 

Lomdcmum^ 788, 
Aiilorliiza 

intedimlm^ 726, 7S8. 


■Baeria, 768, 780, 708, 805. 


Baeria 

ochotends^ 775. 
Baheiiieeps, 615“703, 
rex^ 644, 650, 701—705, 
1059, 1045, 1092. 
Balasnoptera 

aciitorodrata, 1076, 
1077, 1085. 1086, 
borealis^ 1075, 1074, 
1076-1OS0, 1083, 

1085-1087, 1089, 

1090. 

hrydei, 1074-1077, 

! 1079, 1080, 1082- 

1087, 1089, 1090. 
muHctilits, 1070, 1089. 
physalna, 1076, 1077, 

' 1085. 

Balaims, 842, 846. 
eaUhiioderma, 847. 
caroWforiiiis, 847. 
eoermaiim, 847. 
kin/difs, 847. 

847, 848. 
2)sUtaem, 847. 

Balearica 

ekrfisopda./Yjus, 1 055. 
BasiLiscns 
a/HeriamuA, 1032. 
galeritm^ 1052. 

Batluis 

hotfeniotta, 1095. 
Bathjstethus 
cnltmtiun^ 373, 374. 
onandalej 375. 
Batrachiderpeton, 949, 
955, 956, 958-961. 

950, 951, 
953, 954, 96)2. 
Bafci'acUosiiuhus, 956. 
Beania 

hlHisdma, 467. 
hpded, 457. 
mUrmedia^ 467. 
imunUanuM, 467, 
530. 

mindnlL% 462, 467. 
(/uadrkoniida, 467. 
splmyera^ 462, 467. 
Belodon, 623, 529. 
Beloneso-x. 979. 
bellmnm, 977, 990, 
991. 

Beiuatiscus 
iramocialeMh, 547, 
548. 

trevelyani, 547. 
mUo&iis^ 546-548. 
Bicellaria, 476. 

I chiMkmds^ 462, 467, 
j, '534. . 


xxi 

Bicellaria 
• eiUaitf, 468, 470. 
Bicidiuni, 970. 
mqitofvM, 967-909, 972, 
vltiom, 969. 

969, 972. 

.Bifasaria 
ahyasicola, 528. 
corruyafa, 527. 
deniicidata^ 527. 
hems, 528. 
mintd'y, 528. 
pwpUkita, 528. 
reiiciilata, 527, 528. 
sub mucron ata^ 527. 
twKUh% 403, 527, 52'8, 
‘532, 533. 

Bill List ra 
aruuda, 486. 

Bithyiiia, 437. 
kmfaculata, 427. 

Bitliynis 

ycmdlchaudii^ 930. 
hUdehrmdtJ, 926, 928, 
930. 

Bizi urn, 393. 

lobakc, 396. 

Boa 

ocekle ntaliSf 1094, 

Bolla 

cyilndtis, 359. 
mac?mxi^ 3f59, 367. 
sodaiis, 359, 367. 
Booboii 

Ju liyimsus^ 1 092. 
Botaurus, 652, 699, 
stellans, 1045, 

Both ricdps, 956, 957. 
Bothrodytes, 424. 

Both raps 
£wrockordiiSy 1 037. 
Boiileiigerina, 374. 
Brachjptermis 
auranfk'HS, 1003. 
Braclivrbapliis, gen. nov., 

997, 980. 

rkahdaphora^ 990, 997, 

998. 

Brady pus 

tfid/ictylm, 1094. 
Bretifcia, 484. 
ausiraMs, 465. 
lonya, 465. 

tfoplGa, 462, 465, 532. 
Browniella, gen, no?., 
627. 

(ffriccma, 627, 628, 653. 
Bubalis 

vudMfi, 818, 819, 

. — sclhorneh 820, 821. 
^ tyj}ic(tyQ2L ' "*'■ 
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Bubalis 
cokei, 819. 

Bubo, 151, 
laelcus, 1091. 
7]iacuiosus^ 1001 . 
mcLvlmus, 668, 1061. 
Biicorvus, 670, 1061, 
Biiffoneila, 505. 

Bufo 

kamaiitmis, 1022. 
h^pomelas, 1022, 1038. 
marmns, 1022. 
typhonms, 1022. 

Bugiila, 459, 470, 522. 
micitlaris, 479. 
hicornis, 476. 
caliculata, 469, 479. 
cap en sis, 471, 472. 
dent aid, 472. 
gracilis, 472. 
mirabilis, 472. 
murraycma, 479. 
neriiina, 47*2. 

— minima, 462, 471. 
raijjosa, 472. 

— ruh'ci, 472. 

— tenmta. 472. 
I'eimthta, 472. * 

— xmiGornis, 472. 
Tohiida, 462, 471, 534. 
versicolor, 472. 

Bugulopsis 

peachii, 473, 474, 534. 
Bath us 
gihhosus, 542. 

Btitleria 
fmda, 360, 

Mage, 360. 
kth(sa. 360, 367. 

360, 367. 
Butorifles 
cgammis, 650. 


Caberea, 474, 475, 481. 
cramma.rginaia, 480. 

' darwmii, 477. 
'e//m2V534.^ 
reiifonms, 479, 480. 
Oaberiella, 475. 

Oacatua 
mlphurmt 1058. 
Officilia 

intermedia, 1020, 1034. 
1020. ■ 

' nigricam , , 1022. ■ 
pachynema, 1020, 1022. 
palnuri, 1021. 
tentaculata, 1020. 
Caica. 1059. 
mehnocephala, 1058* 


Caiman 
sclerops, 1030. 

Calantiea, 937, 938, 942, 
947. 

(Titan ole pas) tuhcr- 

culatci, 943. 948. 
Calcispougia, 789. 

compressa, '189. 
Oalodromas, 1051. 

elegans, 1050. 
Gaiophasis 
ellioti, J052, 1098. 
mikado, 818, 1094. 
Caloporella, 484. 
Calo]>sifciaciia 
novce-hollandics, 1 058, 
1059. 

Calpidiuin, 483. 

Calwellia, 465. 

Oa m p Y lor li vneb us 
unicolor, lOlMl 
Oancroina, 645, 649, 652, 
674, 689-691, 693- 
696. 698-701), 703. 
cochlearia, 699. 
zeledoni, 1045, 1091. 
Cancla, 473, 474. 
amehnoides, 480. 
fossilis, 480. 
reilforims, 462, 479, 
481, 534. 
tenuis, 480. 

Oauis 

cmtarcticus, 382-393. 
anthus, 384, 386, 393, 
aureus, 384. 
azarcB, 392. 

cancriwrm, 382-384, 

^ 390, 333. 
familiaris, 384. 
f ulvipes, 390. 
gracilis, 390. 
gtdmim, 383, 384. 
latrans, 382-.*i93, 
lupnsler, ‘ 386, 390, 

392. 

hpus, 384, 390, 393. 
mesornclm, 384. 
microtis, 390, 
occidentalis, 384, 390. 
2Kdlipes, Zm, Zm, 392, 

393. 

parviden^ 390, 

Tudis, 390. 

sclalm, 390, 391,1103. 
urQSticfus,^%Q\ 
vetidus, 383, 384, 393. 
(NYctereutes) pro^ 

^omid€S,Wl> 
CapitosauTUs, 956. 
Caprimulgus, 1065, 1072. 


Oapriimilgtis 
mropmis, 1062. 

Oartnix 
cheUio, 370. 
guara, 370. 

Cariaeus 

lencurus, 817. 

Oariaintt 

hurmeistcri, 1094. 
crlstala, 1054. 

Carp In bis 

spimcollis, 654, 1047. 
Carpophaga. 

Tujigula, 1056, 

Gary si us 
co/mnodus, 36.6. 
suhrufescGHS, 36.5, 367. 
Castor 

canademis, 1001 . 
Gasuarius 
keysseri, 542. 
sclateri, 1091. 
un i appe ndicuUiim, 
1043. 

Gat anti ca 

(beillmlepas), 947, 948. 
Gatargvniiis 
dryadina, 342, 367- 
Oateiuiria, 465. 
diaphana, 462, 482, 
485," 532. 

lafhntii, 462, 481, 482, 

'489". 

parasUica, 489. 
Cateiiicella 
tmtei, 486. 
continua, 485. 
cornida, 483, 484. 
ddicatuh, 483. 
ekgam, 484. 
fusca, 483. 
initruodia, 484, 485. 
•perjmiia, 483. 
scpfcutrioncdis, 485. 
iaurlna, 483. 
umhmcdd, 483. 
Catliartes, 661, 1069* 
mini, 655, 1048. 
Cathrina, 717. 

Oatopsilia, 616. 
erocaie, 615. 
pyrmithe, 614, 615. 
Celiaria, 461, 493. 

495, 496. ■ 
hkofnis, 495. 
coniigua,4i-^l . 
demmuti, 496. 497. 
divancata, 495. 
didiia, 495. 

>s/2te, 490, 496, 
i' graeilm, „ 490, : 495-”497.: : 



INBEX OP SCIENTIFTC NAMES. 


SXlll 


Cell aria 

p'acilis tesseilaJu, 492, 
495, 497, 695. 
hirsuia, 496. 
julUem, 49i>. 
magnijica, 497. 
mcUmmnsis, 495-497. 
ocuUita, 490. 
rigida, 495, 496. 
salicornia, 494. 
salicaruioides, 4 97 . 
tenella, 490. 
te)mirost}'is, 495, 497- 
variahilis, 495, 496. 
wandeli, 496, 
wa8inemis, 462, 495- 
497, 535. 

Cellar! nella, 528. 

Cellepora, 461, 529. 
albiwdris, 522. 

— typica, 522. 
avicu/ari.% 6U8. 
cidark, 521, 
ciliata, 509. 
col'tmnans, 621. 
cojiica, 508. 
aoronopKs, 508-510. 
eatonemis, bOB. 
evexa, 608. 
hyalma^ 509. 
mcrasmta, 509. 
megcmma, 508. 
p)umicosai 509, 53 0. 
ramtdom^ 509, 510. 
redouii'L 508. 
rotai 510. 
sm'donica, 509. 
smo?iensi.% 508. 
f>po)igiies, 509. 

Cellularia, 461, 493. 
diplodidgmoides, 492. 
sjxdidata^ 478. 
t'lilmoelkmaj 494. 

Oentropoinus 
nvpc&im, 375. 

Ceraterpetoii, 960, 962. 
galuani, 958, 959, 962. 
retictdatmn, 955, 959, 
961. 

Gercopithecus 
kmidtif 542. 

CereopsiS 

mv<B-koUandi(Sf 1047, 

Oerianthus 
membranacmiSy 966. 

Cerricapra 
anmdinum, 537. 

Cervulus 
mtmtjaCf 817 . 

Cervus 

545, 8175 


CeiTUs 

canadenshf 816. 
cwiiadenHU sibeHca, 545. 
dawa. 817. 

elaphus.b^'d, 545, 816. 
emtephtmus, 545. 
univoloT, 817. 

Cervle 

ah yon, 1060. 
americaifa, 1060. 
hida, 1060. 
maxmct, 1060. 

Ceyx 

ritfidorh, 1060. 
Cbnradrius 
pluvialh, 1055. 

Cliaris 
clir 1 / 81 ( 8 , 352. 
mbte88cMata, 351, 367. 
turrialbensis, 352, 
367. 

Clinsmorhyiicbiis 
midicollis, 1065. 
Chauna, 1042, 1043. 
ckrvaria, 1040, 1041, 
1047. 

crisiata, 1092. 

Cheilio 
ixernm, 371. 
Cheilopora, 515. 

Olielys 

fimhriata, 1097. 
Chilopora, 515. 

Chi cm IS 
alba, 1055. 

Ohironomus, 433, 4SC- 
439. „ 

Chizierliis, 641. 

Ohlidonia 

cordieri, 462, 489, 490, 
492, 533. 
Ohioepliaga 
mornata, 3047. 
Choanotamia, 664. 

coTomiia, 861. 
Ohorizopora 
hrongmarti. 507. 
Chrjsaora, 969. 
Chrysocbloris, 546. 

vUkm, 547, 
Cbrysopelea 
ornata,420, 

Cbrysotis, 1059. 

Cicada, 638. 

Ciconia, 645, 679, 6^ 
699. 

nigra, 3046. 
CinimmopterTX 
I ruhiginosa, 1094. 

CinosteMiiim 
j 8pur7^dli, 1020 i 1038, 


I Circus 
! gonldl, 1049. 

I kiidsonius, 1104. 
j Citliaruseelus 
I kocJdi, 1093. 

I Oittotteriia, 569. 

' CittLira 

I cyamth, 3060. 

j mnghlrensis, lOfiO. 

I Clatbrina, 730, 789. 
j camta, 724, 

I clathms, 789, 

j lamiiiockdkrata, 727» 

! latituhidata, 737, 

I 

I 08C'ulum, 726. 

; reHcid'im, 718. 

8'idphcrea, 725, 727. 
tripcxlifera, 706, 717, 

I 728. 

i — gravida, 724. 

I veniricoxi, 724. 

j ClaTa, 505, 522. 

I ClaTiporella 
I pulchra, 483. 

I Olystolyatbus, 789. 

! vesimki, 789, 

1 Oiiesterodon, 980. 
cmitegiei, 3 000. 
decern m acu iahi8, 1000, 
1001. 

scalpride7is, 1003. 
Cobaiopsis 
IcfMm, 363, 367. 
j Cobalus 

qahinct, 362, 

i 'kteranm, 362, 367. 
i kmreolm, 362, 367. 
i 71) gram, 362, 367. 

; pivdar, 362, 357. 

j Codiacrinus, 896. 

I Coend u 

I mericivnm, 1303. 
i Coenocystis 
i Tichardmii, 897. 

■ Coenostomella, 789. 
j cmninm, 789. 
i Coenostoniiuni, 789, 

' crawhessa, 789. 
i Coenostoinus, 7<S9. 

; primigemm, 7S9. 
t Ooereba 
I cijamea, 1065. 

I Colaptes 

I piexica/noides, 3063, 

I Calins 

< capenBU, 3063. 

Coluber 
helencB, 424. 

Columbfi. 

. 'feVcvi056,, 
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Coiumbula 
pici(i\ 1056. 

Col V HI bus 
sopteni riovaUs. 394. 

Com j:)sognatiius, 029. 

Conger 
I'u/ffan's, 635. 

Coiinoclimtes 
cdhojiihaius, 1090. 

Conui’us 
jendaiji, 1058. 

Copsycluis 

614. 

Coraeias 
garnda, 1060, 
uidica, 1060. 

Cordylopliora, 427, 
431. 

Corraehiii, gen. noY., 

351. 

leucoplaga^ 351, 
307. 

Corynoporella, 465. 

Copvtbaiola, 641. 

Corytbaix 
alUcndataj 639. 
pena, 1057. 

CorYthoplmnes 
cnstatus, 1032. 

Costaticella 
U neat a, 483. 

Oostieelia, 483. 

Cotugnia, 570, 571. 

Ooturnix 

coromandeiica, 1052. 

Cracticus 
destructor, 1065, 

Craspedozoum, 475. 

Creadion 

canmculaUis, 1065. 

Crenothris, 431. 
kiiknmm, 430. 
polgspora, 430. 

Grex,670. 

Cribricella, 483. 

Cribriliiia, 529. 
///wZara,' 474, 476. 
mdiaia, 462, 501. 

Crlsia, 473, 493. 

, pidm, 477. , 

Oristatella, 431, 976. 

GroRsoptilon ' , 

: ' MaM.ichuricum, 1052. 

Crotslus' ' 
eonflnmtms, 422. 

Cryptocrin'us, 895-”897. 

-.Giiciilus / 

cawms,4'057. ' 

€uB4iiiipo,r»: 
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Ciipularia, 481. 

Otoe id , 508. 

Oursurius, 651. 

Oyanea 
and hup 969. 
Cyaaocorax 
liumoauSj 1065. 

Oyanops 

flartfrons, 1063. 
Cyanorhaiupims 
al'pinus, 1058. 
Cyatliiscus, 789. 

acirnia, 777*, 789. 
Cyclocorus 
linecdtiHy 419, 425. 
Cyclostemia 
siihcccrulea, 358, 
367. 

Oyclotosaurns, 956. 
Cydonocrinus, 913. 

parvidus, 894, 911. 
Cygniis 

mgrkolliSy 1047. 
oloTy 1047. 
Oyllndrcecium, 464. 
Cynibirliynchus 
mcicforhynclmSy 1 065. 
Oynselurus 
jubai'us, 1093. 
Oynictis 
penicilkda, 559. 
Oynocepbalns 
auuhts, 856, 859. 
Oyphosus 
ciiierascms, 373. 
Oypselus 

1062. 


Bacelo 

gigmdca, 1060. 
Bamiis, 619. 
aglma; 617. 
limn iaoey 616, 617. 
sepientnoim, 615- 
618. 

Baption 
capemisy 1044. 
Basylophus 
mpercilmus, 643. 
Basyprocta 
mlomhiana, 814. 
variegatm, 1094. 
Baaypns se^Eiiphractus, 

BaYainea, 570, 876, 

' 

Becapterus 
mnctcBdieiemy 
Bendrobsenia, 479. 


Bend rebates 
aurotcenia, 1029, 1038. 
paraensisy 1028, 1029. 
tmciorlm, 1026 -1029, 
1038. 

— chovoenMS, 1026, 
1028, 1038. 

— coePeiy 1026, 1027, 
1038. 

— vocteaui, 1027. 

— daudlni, 1027. 
trlDittatiis, 1029. 

Bend roeopns, 1065. 

major, 1063. 
Beiidrocygna 
fidwi, ‘i047. 
Bendrograptus 
serpens, 471. 
Dendrobyrax 
dorsalis, 1104, 

Bendya, 706, 712, 716, 
717, 719, 730, 736, 
737, 742, 798-802. 
prolifer a, 728, 
tripodifera, 710, 728. 
Dennar, reton, 789. 
chart aceuTii., 789. 
hodgsoni, 760. 

Biachoris 
spinigera, 467, 
Biastopora, 461. 

Biciieum 

Mrundinaceum, 1 002. 

B i ce ratosaur us , 962. 

pumtolineaMs, 959. 
Bicrunis, 10()6. 
cerulescem, 614. 
ieucopggialls, 614. 
Bidelpbys 
amree, 1094. 

Bituetopia, 465. 

1) ipl oca ulus, 960-962. 
Diplodidyinia, 492. 
complimta, 459, 462, 
489-.491, 529, 534. 
Biploglosaus 
'momtnrpu, 1032. 
DiplopbalUiB, 5t>9, 570. 
Biplopoat.he, 5(>9, 570. 

mdgeueris, 570. 
Biplopylidiurn, gen, nov,, 
559, 567-571, 872- 
874, 

genetle, 559-661, 563- 
566. 

Blplostonuim, 635. 
Bipsadoboa 
tmicoior, 1093, 
Bipsadomorphus 
MmdmgiipiOOd, 
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Dipsns 

forstenii, 1092. 


Bipylidium, 

564, 

571, 

Os 

cembituM, 

551, 

o."4- 

559, 870. 



donc/okitse, 

549 

, 550. 

553-559, 

561, 

567. 


ecli hiorhf/nckoides, 558, 
559. 

geneitm, 558, 559. 
gervaisU, 558. 
wonoophonim, 559. 
■monticeUii^ 559. ; 

jM^quaMi, 554, 558, | 
559. 

irinchesii, 554, 558, 
559. 

tmeriale, 559. 
zscho/ckei, 552, 559. 

Bi scop ora, 461. 

Biss lira, 681, 688, 693, 
703. 

fqnscopns, 1046, 
Ditaxipora. 485. 

Bjedda, 789. 

violacea^ 753, 789. 
Boiichotis 

mageliamcus, 109 1 . 
Breissensia 
polipnorphei, 427, 

439. 

Bronireiis, {>92. 

w ov(B4toUandi(B, 1043. 
Bromas, 651. 

Bryiiiobius 
dendropMs^ 1034, 
Bryonastes 
cani/ains, 814. 

Tuficollis, 814. 

Buies 

eatulo inttcd us, 37 9. 
fuseus, 375, 377. 
leueiscns, 378. 

■mcwiilufm, 378. 

‘nialo^ 378. 
margimit'us, 378. 

— bonmensis, 378. 
mato, 378. 
tiBniurus, 381. 
Bimsterviilia, 789. 
eorcyt'enm, 746, 
elegans, 745, 789. 
fo-rmosa, 746. 
kmzeroUp, 745. 
sclmiidtii, 746, 748, 
Byssjcarium, 790. 

egedii, 790. 
Byssyconella, 790. 

, ccmimm, 769. • 
pumikc, 790, 


j Byssycino, 790. 

' fidulosum, 790, 
periniin'iifii , 773, 
Byssycus, 790. 
primigenius^ 790. 


Ebnerella, 790. ! 

hitecichii, 791), ! 

gregorii, 782. | 

kllkenihcdi, 753. j 

laiweolcda, 752. | 

niflda, 752. I 

schuhel, 765. | 

Ecbelatus i 

lucina, 358, 367. | 

Echidna, 1072. ! 

Echinoencrinites, 895, j 
896. 

Echinorhynciius, 427. 
Eclectiis, 685. 

2)ectomlis, 1058. 
foratus, 1058. 

Edward si a 

kej'guelensis, 969. 
Egernia j 

depressa, 1092. 

Eilhardia, 768, 798. 

sckubei, 780, 781. 

Elaps 

corollimts, 1021 , 1036. j 
onio'ops, 1036, 1038. i 
mipariitus, 103.5, 1036. i 
rosenherqii, 1021, 1 034, ! 
, 1036.' ! 

Enantia 
Im, 357. 

— cosiaricensis, 357, 
367. 

Enodes 

ergthrophrgs, 1065. 
Eiitomyza 
cijmiohts, 1065. 
Enyalioides 
helerolepiB, 1032. 
Epbydatia 
jlii maiilis, 427, 436. 
Epiraachus, 653. 

Epinosis, gen. iiof., 366. 

migtdans, 367. 

Eresia 

crt'/rt, 344, 367. 
pwcilma, 344. 
sticta, 344, 367, 
Erithizon 
dorsatus, 542. 

Eryops, 956, 957, 961. 
Erythrosuchus, 623, 630. I 
Eschara 

hexagoncdis, 529. 
pkial€aj52^. 


Escharina, 505. 

Escbarinella 
cecillewui, 529. 

Escbaroides, 461 . 
occiusa, 463, 510- 
521. 

Estrelda 
phceniaotts, 1005. 

Eubagis 

kecHba„ 347, 367. 
vicar ia, 347. 

Eli era tea 

chelata, 462, 466, 
curdieri, 492. 

Eudocivnus 

longirostris^ 650. 

Eudyptes 

chrgsveorne, 394. 

Eugonodseuin, gen. nov., 
872, 874-877. 
cedicu e??ii, 8()2-86(.), 

868, 870, 871, 873, 
877. 

Eimeetes 
murinus, 814. 

Euparkeria, 62(,), 624, 625, 
629, 630, 632. 
capensis, 619, 627, 628, 
632, 633. 

Enpetoieta 
p>oama, 343, 367. 

Eupbractus 
seiccbictus, 1102, 1103, 
vlUosus, 1099. 
villosus, 1099, 

Euplectelk, 787. 

Eiipkea, 617-619. 
care, 616, r>lG. 
coreta, 615. 
kollari, 615, 616, 

Enpodotis 

koi'i, 564. 

Eiiptycliia 
agnatci, 342, 367* 
automd, 342. 
cc>){f uM, 342. 
drymo, 341, 367. 
jmn b 342. 

^lahe, 342, 

Eurygona 
caialeuca, 349. 
leticon, 349, 367. 
Imcoph'ijmi, 349, 
367. 

rmtuta, 349, 367. 
mystica, 348, 367. 

Euryhemiis 

eckromeias, 1066, 

Eurypyga, 645, 661, 
(599. 

■ Mma, 1054,, 1092. , 
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Eurystoiniis 
oriental^, 1060. 
Eutimalplies 
indlca7it<, 970 . 
Evotoinys, 

aistoiU. 822, 827, S29, 
830, 839. 
easai'ius, 829. 
glareolm, 829. 

— hfita'nnicuSf 827, 
830.^ 

no7'vef/icus^ 829, 830. 

sJcomemisiSj 829.^ 


Palcinellus, 651. 

Eaieo 

peregriuKS, 1049. 

Falga 

hemme, 366, 367. 
Farciniia, 490. 

ocidata, 462, 489, 533. 
Felis 

caracal^ 1093. 
concolor^ 11'91. 
ocreata, 1093. 
pardalis, 1091. 
tigrma, 1094. 
Flabellaris, 474. 
cimpidata, 475, 
flaiellata, 475. 
Ugxdatim, 475. 
mxiltiseriata, 475. 
roborata^ 475. j 
trkeriata, 475. 
(Craspedozouin) ligu- 
ktxm, 475. 

( — ) whoraia, 475. 
(Menipea) cmpiduCa, 
534 

Fiustra, 494, 529. 
abgmcoh, 474, 476. 
eecUii, 508. 
mmiillam, 497. 
Franooliniis 
inf meatus, 1052. 
Freclericelia, 429, 431, 
" , 444,447. 
sultana, 427, 438, 439, 
441, 448, 457 . 
Fregata, 661, 1045. 
Fdica' 

kmoptera, 1052. 
Fulmar us, 670, 


GaduS' ■ 
<sgkjinm, 578,' 
poUaoMm, ^ 7 ; 
Galago : 


Giilbula 

albiraskis, 1063. 
riffivent/'is, 1063. 
GakM>piUiecLis, 631. 
Guliinngo 
cudes/m, 1054. 
Giilliuula 
vhlortypus, 1052. 
phexiicura, 1052. 

Gall I rex, 639. 

juhmto/ii, 641. 

Gall us 

(/alius, 1051, 1052, 
1098. 

varms, 1099. 
Gauibusia, 979, 991, 
1000. 

cipids, 982, 984. 
mmecieus, 992. 
himaoidala, 993. 
houifa, 993. 

caudovittaia, 982, 986. 
eagmmensis, 982, 990. 
dcuninicmsis^ 982, 989, 
990, 1018. 
dovii, 982, 986. 
cpisaopi, 992. 
fasclata, 995. 
gracilioT, 982, 983, 989, 
J018. 

gracilis, 984, 999. 
holbrookii, 982, 983, 
990. 

hmilis, 984, 
iufans, 998. 
jouesn, 993. 
rnelanopUura, 982, 9S8. 
melanosUda, 982, 987. 
niearcxgmnm, 982, 983, 
9a5. 

982,983, 

987. 

n igro umitralis, 992. 
nohitis, 985. 
aliqodicta, 982, 988, 
*990, 1018, 
parwmua, 992. 
pairuelis, 982, 984. 
pictimUa, 981 , 
pmiotata, 982, 983, 
986. 

punotmdaia, 982, 987 . 
rhabdophora, 997. 
sejiiUs, 982, 983, 985. 
speciosa, 984. 
terrcdxensis, 993. 
tridentiger, 992. 
turruharenm^ 992. 
umhrcttiUs,WQ^. 
wrdgi, 982, 983, 988, 

mm. 


Gauuiuinis, 426, 431,431, 
437. 

pulex, 427. 

(iastero(‘(:>tnn, 897, 89S. 
Gasterosteus 
aaulmlus, 428. 

Gavia 

si el lata, 394. 

Gazella 
heieuetll, 1(193. 

Gecimis 
vifkUus, 1063, 
Gemellaria 
loricdta, 465, 466. 
Gemell i |,)ora 
glabra stria, tula, 507. 
prottm, 462, 506, 
535. 

sfriatida, 507. 

Geiietta 
(kmgolana, 549. 

Gen my us 
hrsjielxli, 542, 

Geo ei Gila 
cUrma, 1066. 

Geopeliii 
cunaila, 1056. 
tmwpiiUa, 1056. 
Geophaps 
plumit'mt, 1056. 

G eot h el p h n sa, 924, 
Gephyropliora 
‘pok/mofpha, 521, 
Giralla 

camdopanlalis antk 
quortmi, ,542. 
Girardinus, 978, 980. 
caueanm, 1013, 
iuiidomaxmkiim, 999, 
emdm, 1002. 
dexilmdatm, 1002. 
JimutMis, 995, 
garnumi, 1002. 
gnp/g/i, 1008, 10,1 0. 
ihei'hgii, 999. 
jamianuB, 999. 

Intzi, 996. 

■rmtallicus, 1001, 1002. 
pkurospilus, 997 . 
pi'eskliouis, 996. 
fdiculatss, 1008. 
mmiot(diu% 1000. 
versivohr^ 1018. 
'miatns,W ^, ' 

Girella 
nehulosa, 369, 

Girellopa, gen. nov., 369, 
'373, 

nehulqsm, 369, ,373.' 
■Glareola, 651,' 

9 p7%tmc<)k^ lQu5, 
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Glariclichthys, 078, 980. 
falcatus, 1000, 1002. 
laiidens, 1002, 
torralhasi, 1000, 1002. 
tminofatus, 1000, 1002. 
Glaridoclon 
Javuariu!y, 999. 
latidens, l002, 
uninotatus, 1000 . 
Glossipbonia, 427. 
Glossostoiiia. 

aferrimum, 1025. 
Gijptolepis 
pcmddens, 957. 
Grantessa, 754, 755, 

798. 

eompresm^ 752. 
ereeta, 7 52. 
eriuaceus, 711, 7ol, 
752. 

fiammaj 750, 752. 
fflahra, 751, 752. 
(flackdis, 753. 
iiasdfem, 711, 752. 
hlmUa, 750-752. 
Impkla, 711, 750-752. 
mtimcirlkiilata, 71 1, 

751, 753. 

Jcukmthalk 753. 
lanceolaUt^ Ib'l. 
murmanensk^ 753. 
nitida, 752. 
pelagica, 752. 
phrmciddfera, 752. 

. poeuium, 711, 752. 
pol i/pen4omia, 711, 

752, 753. ^ 
prehmcdii, 753. 
saeea, 711, 750, 751, 

753, 

simplex^ 753. 
spissa, 753. 

!itaurid£a,, TbH, 789, 
spcilloides, 753. 
thompsiKii, 753. 
zmixiharem is, 7 53. 

(Aui pborisciis) pocti- 
lara^ 750. 

Graritia, 704, ,738, 744, 
740, 750, 751, 754, 
700, 708, 769, 781, 
798, 803. 
acideata^ 761, 

amhica, 773. 
mconoidesj 760. 
atlmiUea, 759, 

, botrpoides, 721. 723. 

— himantla, 725. 
brevipilis, 759. 

. eanadensk, 759. 
eapiiiosr/p7b9. 


I Grantia 

i chart acea, 759, 789. 

I ciliafa, 745. 
j clatJirus, 725. 

I clavkjera, 759. 

Clifford, 724. 
coiiioxensis, 759. 
com pressa. 711, 7 57, 
759, 700, 761, 787, 
789,. 795. 
cnpida, 701. 
ensata, 763. 
exiusarticidata, 7 61. 
fistidosa, 770. 
foUacea, 760. 

711, 700. 
pracUis, 760, 796. 
Jwdcfsoni, 760, 
in dim, 711, 71.3. 761. 
intermedia., 759, 760, 
804. 

inveuusta, 701. 
lahprin i h tea , 762. 
larnnosa, 722. 

Iceviffafa, 761, 795, 
796 . 

lieher/d'dinii, 723. 
lohafa, 760, 795. 
longipllis, 760 . 
mirahUis, 761. 
monsfriiosa, 760. 
midtieaucda, 725. 
niim, 773. 
pennigera, 700. 
phillipsii, 761 . 
p'ldchva, 726, 727. 
seotti, 760. 
singidaris, 761, 794. 
soiida, 734. 
siriotula, 7S6. 
strohilns, 761. 
snhhispida, 748. 
tenuis, 760. 
tessellaia, 749. 
truncata., 765. 
tuherosa, 761. 
urceolus, 761 . 
virgidfma, 746. 
vosmmri, 711, 760. 
Grantilla, 751, 798, 804. 
hastlfera, 752, 750. 
qua driradiafa , 756 , 

. 757. 

Graiitiopsis, 766, 798. 
cylmclrica, 762, 703. 
ivfreqttens, 711, 763, 
*791. 

I Grns, 698, 

I ausiraladmiQ, 1053. 
j Grypoi'yjc 
j. 633. 
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G nan eh a, 790. 
hlanca, 724, 790. 

Gnira 

piririgita, 1057. 

Gulapinniis, 1000. 

Gnttera 

crista fa, 1051. 
cdouarcli, 1051. 
pmheroni, 1051. 

Gjmnoscliizorhis, 641, 

Gvmnorliorax 
dovii, 373. 
meleagris, 373. 

Gypaetus, 645. 
harhatm, 1049. 

Ht^inatiopus 
osfralegus, 1055. 

Halejiinpa, 968. 

clirysa nthelln m, 97 0, 
971. 

clnvus, 969. 
fidtoni, 970, 972. 
medusopkila, 970. 
sepUntriojialis, 969. 

Halcaiupoides 
ahyssonm, 969. 

Halcyon 
piiea.ta, 1000. 

Tifa, 1060. 

Haliaetus 
leucogmtet', 1049, 

Halysis 
diaphema, 482. 

Haploeliilus 
mel an opleum, 988. 
welanops, 984. 

Haswellia 
auriculata, 512. 
mtstralumsiSf 462, 511, 
512, 520. 
coronafa, 512. 
gracilis, 512. 
grandipora, 512. 

Hebius, gen. hot., 424. 

Helicon ins 
galanthus, 343 . 

— suhrafcscmis, 343, 
367. 

He! i cops 
cmgidafiis, 424. 
leopardtnns, 425. 
modest us, 425. 

Heliornis, 678. 
fnlica, 1054. 

Heinesebara 
gigantea, 518. 

Hennatbena 
owni, 350, 367. 

Herpetodvyas 
cminatiis, 1034. 
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HerpetosncbiiSj 629. 

granfi, 62{>. 

Hesperia 
pannpwnda, 366. 

Ilesperornis, ^k)4, 396. 
regalL% 395. 

Heti-andria, 980. 
aiflnis, 984. 
eoloinhiauus, 996. 
c^ibenm, 1002. 
faseiata, 995. 
fomosa, 977, 994, 995, 
holJn'ooIiii, 983. 
luH 996. 
mo}\ ]{J03. 

Qiohilis, 985. 
ocddentaliHi 1013. 
‘petrtidis, 984. 

Heteropegtna, 728, 737, 
790. 

noduspordii, 70(>, 736- 
738,” 790. 

Heteropia, 798, 
comprma, 752. 
erect a, 752. 
glornercm^ 711, 754. 
wcfcera, 755. 
patulomdifera, 752. 

' plurioscuiifem., 752. 
poifperisiomia, 753. 
ramsa, 754. 
rodgerit 754. 
simpkXi 754. 
splmi, 753. 

Heterusia 
diigak, 614, 

Hexelasina 
»p., 847. 
arafurae, 847. 
micklandunm^ 840, 
841, 843, 847, 848, 
854, 

corolliforme, 847. 
twlniinum, 847. 

Hierococcyx 
varim. 1057. 

Hierofnlpo 
eandiems, 542. 

Hitaantodes 
ceneha, 1035. 

Hiniantopii^ 
mgricdlis, 1055, 

Hlncksiella, ,483.^ 

Hippopodiiia, 515. 
feegensis, 514. : 

Hippopanna, 515. 

Hippotlioa 
'disia7is^ 462, 501..; 

, 'dmrkakt, 462, . 501 . 

Hirimdo, 1069-. .. - ■ 
\rmim 1066, 1067.' . '' 


Ilolomilnim 

p it lid a t ias im wm ,373. 
Holocenh-us 
caudodtiatus, 379. 
Holo|»orel!a, 4()1, 508. 
509,529. 

albirostris, 403, 516, 
522, 523, 537. 
aperta, 463, 522. 
hhpmaia, 522, 523. 
ecioda^ 521. 
ddaria, 521. 
ooluwuark, 463, 505, 
521. 

pigmeritaria, 505. 
IIoloptV(‘liius, 957. 
Ilolusca 1 pel 1 u i u , 850. 
Iloinaloeraniiis 
afficala, 1036. 
corailimdre, 1035, 
103S. 

■m ell i n oeopha km , 1 035. 
Honifindra, 717, 720, 
788. 

falcata, 790. 

Hoinetta, 791. 
Hoinodenua, 744, 791, 
802. 

sifcaudra-, 716, 742, 

*' 748. 

Howpsia, 628, 632. 

Hydra 
vlridla, 427. 
Hydroehcerus 
laplrodim-.^ 1092. 
Hydropliasiamis 
cUmrgus, 1055 . 
Hydroplns 
fasdatus, 414. 
Hydrornia 
(dleiii, 1052. 
Hjdrothelpliusa, 918, 
923,924. 

916, 922. , 

Hyia 

'arborea, 1023, 1024. 
baud mil, 1023. 
maxima, 1,022, 1023. 
rithra,, 1026. 

Hylobates 

813. 

Hjlodes 

aonspicUlatus, 1026. 
prdmatus, 1025. 
Hymenoiepis, 564. 
Hyperodapedon. 628, 
Hypocrinus, 894, 897, 
899,903. 

900, 913. 
896^ 900, 

905, 907, 910-913. j 


Jlypocrimis 
pi/riformis, 896. 905. 
stdiueideri, 895, <896 
900, 901, 904, 9lo! 
913. 

irvj)od i(',tvon 
'lougdkff, 744, 747, 
791. 

llypogi'iinfcia, 791. 
extnmi hula fa, 761 , 
hirmta, 752. 
infrequent, 762, 763, 

^ 791. 

hdumrUcndata, 753 . 
u\ edioarth uUata, 753. 

Hypotienidia 

phUippenm, 1052. 

llvpoxaiitlius 
Tivoli, 1063. 

Iljracotreiiia 

hgradt, 552, 


lanthia 
T/t/ikfu, 814. 

Ibii?, 690. 

IchOiyotjttnia,, 562, 
Icterus 

jmnami, 1065. 
mesomelm, 1104. 
mimsuppienm, 1 104. 
Icrinia, 1050. 

mimsdpknm, 1049. 
Inerniicapsifer 
capcmsk, 568, 
Ischiiogiiatluiis 
Hnca.f.iis, 421. 

Itlioinia 

bolivan, 341, 367. 


Jacana 
Jaeamt, 1055. 
Julis 

muhrosUgnut, 371, 


Kebira, 798, 800, 

^ ukoides, 785, 

Kellogella 

oiigokptH, 373. 

Ketupa, 651. 
Kuarrhaphis, gen. nov., 
767, 780, '798, 803. 
cretma, 775, 780, 
Kublia 

bo^iiuemis, 374, 375, 
0 , 378 .'-.' 

cmdescem, 375-377. 

■ cmdovifMa, '375, '378, 
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Kulilia 

kumilis, 369, 374, 375, 
. 379,380. 
macuinfa, 378, 

Tiialo, 378-381. 
mcrrainata-, 374, 375, 
377, 37S. 

oniiiahu)id,a, 369, 373- 
375, 38L 
proiima^ 380. 

Tupestris, 374-377. 

— hedleyi, 375. 
sandmcensis, 369, 374, 
379, 381. 

mitvaffu, S7o, 377. 
splei/deus. 374, 375, 
379,380. 
s^emeekli, 381. 
tcBuium, 375, 381. 
nr villa, 375, 377. 
(L'enura, 381. 


Labriclitbys, 368. 
fuentesi^ 371, 373. 
Imidenta, 371. 
Labyrintliodon 
leptog^uithuSj 957. 

.liacerfa 
viruUs, 546. 

Lacliesis 
atrox, 1037. 
hrachi/stoma, 1037. 
lanoedaim, 1037. 
moutioelUi^ 1037. 

?nntm, 814, 1037. 
pimctafm, 1037. 

. Lagenipora, 508. 
horyii^bll. 
lucid a, 511. 
nitens, 51 1 . 
rota, 462, 510, 5U. 
soda Us, 510, 511. 
Lagotbrix 
popplf/i, 1091. 

Lalocitta 
UdlkU, 1104. 

Lamontia, 768, 778, 798. 

mm, 779. 

Lampanyclus 
cromiilus, 1097. 

Lanins 

excuhitor, 1056, 

Lams 

arqentatus, 1055, 
ridilmndns, 1055, 

Lean der,, 428. 

(Palfemon) squilia, | 
427 .' '! 

Lebistes, 981, 1010. 
pmcilmdes, 1008. [ 


Lebistes 

reficidatus, 978, 1007, 
1008. 

Lechriorchis 
inermis, 933, 936. 
primus, 934. 

•vaMus, 933, 935, 936. 

Lecy th i ocri niis, S96. 
odamd, S99, 900, 913. 

Lelapt.a, 739,' 740, 784, 
798, 800, 804. 
austraUs, 711, 785. 

Lepralia, 461, 
adpressa, 515. 
drcu/ndnda, 515. 
cleidostoma, 517, 518. 
— inermis, 463, 51 7. 
eliv'jsa, 503. 
crassa, 519. 
cucmlaia, 528. 
dorsi'porosa; 518, 510. 
feegensis, 463, 514, 
515, 535. 
foliacea, 503. 

Jiippopus, 515, 524. 
inornata, 507. 
japonica, 518. 
lougipora,, 515. 
margarliiferff , 503. 
montferrandi, 506. 
occlusa, 489, 519. 
pallnskina, 513, 515. 
pertusa, 502. 
porcellma, 517. 
prcelonga, 515. 
preslucida, 515. 
Tcctilmmfa, 515. 
sfriai'ula, 463, 507. 
sgringopora, 504, 529. 
tnrgcscens, 507. 
iurrita, 463, 516, 537. 
vcnmta, 506. 
wasiueusis, 463, 516, 
517. 

(Mticronella) pm- 
lumla, 517. 

Lepreus 
trlcolur, 1091. 

Leptoclaetylus 
'pentadactglus, 1025. 

Leptodira 
albqfusca, 1035. 

Leptognatbus 
amiulaia, 1037. 
spmreUi, 1036, 1038. 
temporalis, 1037. 

Leptopbilus 
cnmeniferns, 1046. 

Leptophis 
hilmeaiiis, 1034, 
ovddentalis, 1035. 


xxix 

Leptaptilus, 668, 672, 
673, 677-679, 681, 
683, 6S5, 686, 699, 
(irgala, 654. 
cTiyaieni ferns, 654. 
Leptorb aphis, gen. nov., 
980, 998. 
infans, 998. 

Leptosia 
xipkia, 616. 

Lerodea 
phgllas, 361, 
mpilms, 360, 367. 
Leucaltis, 712, 736, 738, 
757. 798, 800, 804. 
hatkghia, 773. 

— 7nascw'enica, 737, 
738. 

clat/iria, 706, 710, 728, 
736-738, 790. 
Crustacea, 770. 
floridana,, 734, 

— ansfraliemis, 734, 
helena, 774. 
impressa, 774. 

7umsicam, 77 4, 
pumdla. 774. 
solidu, 734. 
CHeteropegnm), 804. 

Leiicandra, 709, 731, 733, 
736, 738, 758, 766, 

‘ . 768,. 779, 781, 783, 

798, 804. , 
i alckomis, 777. 

I — ciBspitosa, 777. 

I amorpha, 772, 

: ananas, 769. 

! anfmcta, 772. 
arngimm, 769. 
ammala, 769. 
apicaiis, 772. 
anmfa, 769. 
aspera, 730, 709, 774, 

, 775, 795. 

cmstraliensis, 711, 769, 
803. 

Imlmrica, 772. 
hathgUa, 773. 
homha, 732. 
hrmnalis, 774. 
hnhlosa, 772. 
called, 772. 
camhius, 769, 789. 
capWatn, 770. 
carferi, 734. 
cataphracta, 777 . 

. cirmta, 770. 
cirrhrm, 770. 
ciavi formis, 770. 
coimhm, 772. 

" conqmta, 770. " 
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Leucauclra 
coniea, 772. 
cra/inhefisa, 770, 770, 
7S9. 

— callm. 772. 

crosdandi\ 772. 
crust aeea, 770, 
ciicumis, 73“), 778. 
cmiiherla 7ideus(s, 7 7 0. 
774. 

ci/aiJms, 75B, 

772. 

domutm, 770. 
echmata, 711, 770. 
et/cdii, 770, 790. 
dou^afa, Til, 
falcigora, 770. 

772. 

, 'fistulosa, 770, 700. 
frigida, 774.^ 
[(/piutinosa, 774. 

770. 

'gladmioT, 772. 
gossei, 770, 79l. 
heafluii 1T2. 
heletW', 774. 
hiherna, 770. 

/r/rsitf'a, 770. 

Hs/»-(7a, 711, 771. 
impress^i, 774. 
infesta, 769, 771, 803. 
infiaM, 774. 

774. 

774. 

jdknsimiih 773. 
jouhki^ 772. 
kerguekusis, 771. 
lesdenfekli^ 77 i. 
kvk, 774. 

773. 

Io7'ica/a, 77*2. 
hmnlata, 771. 

771. 

meandrina. 71 1, 771. 
^nkirna. 711, 771. 

TO'Oior, 772, 

mnltijlda, 773. 

■ mtiUifimnis. 771, 

774, ' ' 

: 775. 

' owirt, 773.' 

' ' paUiich 771. 

' fmidotaTTi^. ' ■ 

' ■' ■ fmnma, 7'75* 

711, 771. 

' ptaiei 772,' 

' ■ pra-mr77H. 

puhmar. 771, 792. 

774. 790. 
][>grlformh,773. 


Leucandra 
rodrigitcdi, 773, 
ritdijera, 773. 
saecharaia, 784. 
sagiUaM, 774. 
sduimnskuidl, 774. 
solidd, 787. 
spma, 773. 
sU/lifera, 776. 
iaglorl, 773. 
telmn, 774. 

thdakomm^jgha,, 711, 
771. 

fgpieci. 773. 
vaginafa, 771. 

■valida, 771. 
verdeiisis, 774. 
viUosa, 771. 

773. 

wfmnoms, 772. 
(Leuf^ehta) pmdora, 
785. 

(Loiieortis) pulvinar, 
78>, 

Leucasfnis, 716, 717, 732, 
736, 786, 798, 800. 
clavains, 710, 730, 
731. 

insignis, 710, 731. 
simplex, 710, 730, 

731. 

Leucetta, 709, 731, 735, 
738, 757, 758, 768, 
783, 798, 800, 804. 
cartm'i. 734. 
e/iagasmsis, 710, 733. 
clailmtia, 724. 
corticaid, 739. 
expansa, 710, 734. 
jloridcimt, 734. 
haeckdkma, 739. 
homoraphis, 734. 
imperfecta, 739. 
mfregums, 734. 
microra.pkh, 710, 734. 
pandora, 774. 

— miomala, 769. 

— inUrmiulia, 774. 

— locuUfera, 777. 
prmigema, 730, 732, 

734, 789, 790-792, 
796. 

— micrordphh, 734. 

; prolifera, 710, 734, 
796, 

710, 734. 
sagiffaia,774. 
sainhiicm, 739. 
schmm4mdi,774, 
solida, 734, 
trigQm,73-k 


\ Leufielta 
rera, 739. 

i c ! ) OMella) piud Ifcra, 
762. 

Lfiucftttas^a, 768, 798. 
locullp'ra, 177. 
locidosa, 749. 
Lcu(’,eW>us!i, 732, 738, 
757, 768, 798, 800, 
804. 

cortdouia, 738. 739. 
d-kUfO( faster, 710, 736, 

I 738, 739. 

haeckeUana. 7.'18, 739. 
imperfecta, 739. 
.samhncus, 739. 
wra, 738, 739. 

I (LBiicei.ta,) haeckeliana, 
73S. 

I (_) 73S. 

: Leueiila, 733, 736, 768, 

I 778,781.798. 

I amphora, 730, 783. 
i msU'alienm, 711, 

' 783. 

capsida, 784. 
mimexiva, 756. 
cmsslaiidi, 774. 
echinus, 784, 792. 
intermedia, 769, 771 
803. 

lemonuks. 784. 
nuMingi, 784, 793. 
oxeodrag mJfera, 784 . 
princeps, 711, 783, 784. 
prolife ra, 734. 
proteus, 784. 
saccharata, 784 . 
nfer, 784, 793. 
wasmerms, 772. 
Leackairtoa, 791. 

no tale nsis 748 , 7 9 1 . 
Leucosjvpsa, 778, 791, 
795. 

alrfoaensis, 786. 
gmei, 770, 791. 
Leucomall.ha, 731, 768, 
798, 800. 
homha, 732. 
Leiicotnetra, 791. 

prmigcnia, 791. 
Leuoonia 
anfracta, 772. 
amMa,700. 

' ' hakarim, 772. ' ' ■ 
oirrhrm, 770, 
ctmnhrcB, 772. ■ 
eompacta, 770. 
mwifera.lQS. 
dura, 734. 
echimtd, 770.' 
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Leiicoilia 

erinaceiis, 752. 
jhviandensis, 772. 
Jistiilosa aiistmlieusis, 
759. ' 

fruiicosti} 734. 

(flonie.rosa, 754. 
kispida, 771 - 
johnstonri, 773. 

— aiidralmms, 783. 
levis, 774. 
le?idenfeldt, 771. 
lohaia, 773. 
hrieaia, 772. 
niasatierm^ 771. 
mnoi% 772. 

m ulf ijida, 773. 
inultiformis, 771. 

— a77iorpha., 772 . 

~ capillaia, 770. 
nivea, 734. 
ovata., 773. 
plaiel, 772. 
praiKi, 773. 

'pumUa, 774. 
pipdjmnis, 773. 
rodriguesii, 773. 
rudifem, 773. 
so7nesi, 723. 
spissa, 773. 
styllfera, 77(.>. 
typiccij 773. 
miroa, 773. 

Leiicopsila, gen, nov., 
775, 768, 798, 803. 
sfijlifem^ 776. 

Leucopsis, 702. ^ 

pedimcuktaf 720, 731, < 
792. ' I 

Leucortis, 792. I 

(f uguiMa, 769. | 

ele(fa.m,77\. I 

pnlmiar, 771, 792. : 

IjeuL’Osarcia ; 

■pic aid, 1056. | 

Leucosolenia, 705, 708, 
716, ' 717, 719, 731, ; 
798, 812. 
agasskii, 724:, 
amoeboides, 720 . , 
anguht a, 721. 
arachioides, 721. •, 

amata, 721, 788. ' ; 

athntka, 721 , 
heUa, 709, 721 742. . ■; 
Mrtwea, 724, 790. ; 

hoiT7/oide$, . 721,, ,722, 
723. , . ' : 

hotnis,72\. I 

cmumenm, 720, 723,. :' 
724/787,788,796. ' I 
ZooE, Soc.— 191 


Leucosolenia 
cancMak, 724, 
caroU, 7 24. 
camta, 710, 720, 724. 
cerebruy/i, 724. 
cen'icomis, 721. 
challenged, 724. 
chaTghdcea, 724, 
clarkii, 721. 
clathmlii, 724, 728, 
7S9. 

clatJmis, 725, 727. 
eompUcafa, 709, 721, 
799. 

confervieoiff, 721. 
contorta, 721. 
convalko'ia, 727). 
comUorhha, 721. 
cordaia, 721, 787. 
coriacm, 710, 725, 793- 
796, 799. 
darwinii, 725. 
decipmis. 725. 
dciisa, 721, 796. 
depi'essa, 710, 725. 
dictgoides, 725. 
dheovergi, 722. 
diihia, 722. 
echinata, 722. 
ecldnohles, 722, 
ele%no}\ 722. 
fahricii, 722. 

'falcata, 709, 720, 722, 
790. 

falldandica, 725. 
flexUis, 725. 
frggilis, 722. 
gfmlbw'i, 709, 725. 
gege^ihaui'i, 720, 725, 
727. 

goethci, 725, 

(ti'acilis, 725, 788, 

793. 

grantii, 725. 

'kermesl, 722. 
himantia, 720. 
Mspidissima, 722. 
hortidM, 722, 788. 
incerta, 722. 
intermedia, 724, 
Irregulark, 722. 
japo7iwa\ 726. 

Imiinom, 722. 
Imnarehii, 726, 788. 
laminoclathraia, 727, 
kixa, 722. 

Uehcidcuhuu, 723. 
loculosa, 726, 788, 794, 
796. 

Itmd, 709, 718, 720, 
' ■■723,742; ■■ : 
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Leucosolenia. 
niaciemji, 725. 
mmohlnd 723. 
minoricemis, 72ti 
multifonni,^, 726. 
narnsem, 721. 
nitida, 723, 793, 794. 
oscuUini, 726. 
pams, 723. 

pedimendata; 726, 793. 
pellieidma, 710, 726. 
•pkUlipma, 726. 
phim, 723. 
poteriuiii, 720. 
primordial^, 726, 727, 
788, 703. 
protogenes, 726. 
■proxirna, 710, 727. 
psamrnophihi, 727 . 
■prideherrima; 710, 727. 
pulckra, 727. 
reticulata, 723. 
retieidum, 723, 792. 
rohiista, 723. 
roBca, 727. 
sagittarla, 727. 
scepirmn, 727. 
aeriidarm, 723. 

Bpinma, 727 . 
spongioBci, 727. 
siipiM^ 727. 
siolonifer, 700, 718, 
720;723. 

Bulpkurm, 727. 
sgeandra, 748. 
tenuipilosa, 723. 
ienuis, 723, 
tham-nmleB, 722. 
tripod [for a, 728. 
■uteoidfs, 729. 
varmhiik, 710, 723. 
veutrieem, 709, 72'0, 
724. , 

ve.Bicula, 727, 780. 
vitrea, 710, 727. 
vjilsoni, 727, 777, 
(ABcaiidra) fakaia, 

' 720. 

Leuculmis, 792. 

eehinm, 784, 702. 
Leuevssa, 767, 7'98,' 
803. 

creiacea, 780. ■ 
inermtam, 779, 

— liohenoUes, 779. 

— ■mllmct, 780. 
spougilla., 779. 

Liclienocystis, 897. 
Licbenopora, 461. 
Linienitis 
raUdasa, ' 014 , : 

'74"' 
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Limia, 981. 1010. 
armldi 1014, lOlG, 
1018. 

mudofrmhda, 3014, 
101.7, 1018'' 
coucJiiana, 1003. 
athensis, 1014. 
domiirieeiisL^, 1014, 
10,15, 1017. 
formosa, 101,2. 
heUnmxlna, 1014, 
1017, lOlS. 
miiam.omiMS, 101 1 . 
niqrofmeiaia, 1014, 
1015, lOlS. 
ornafa, 1014, 1016, 
iOlS. 

pcecllh'iides, 1011 . 
ve)'sIcdi//\ 1009, 1014, 
1017. 

vittata, 1014. 

Limnaja, 427, 437. 

peregra, 434, 439, 
Limosa 

lapponica, 1054. 
Liophis 

alhiventris, 1035. 
Liothrix 
hiiem, 1066. 
Xiipostomella, 792. 
capsufa, 784. 

.. eiauM, 734, 792. 
XithoniTja. 739. 

Lopbins, 900. 
piscatorm^ 1097. 

Lophoceroa 
ergihrorhynclms, 1061, 
L0piK>rt}’x 
dmglmit 1052, 
Lophura 

mUU$, 1093. 

Lori us 

danmeUa, 1058. 

Lota 

vidgaris, 428.' , 
Ijosomnw, 955’-958, 961 
Lutra 

kpi(mpx,'1092. 
Lycaon 
' 588. 


Mamciis ' ' 

Machetes 
pffguta', 1054. 

Macropot*a 
crihrilifem, 496. 

Mao'opus, 892, 

Malaptertu-us 
ekcidcus, 1093, 
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I Mainosa 
i ekf/ans, 1092, 

I Mnsligina, 799. 
i Meclon. 

I barbata, 786, 792, 
j imherhis, 7S6. 

I Megaliciua 
1 vireris, 1003, 1064. 

I Megalichthys, 957. 

I Megalotis 
I cerda, 558. 

Megapogon, 755, 769, 
798, 803. 

cnspat'U% 767, 768. 
cruc'ifmis, 767, 768. 
2 )ollicm'is, 767, 768. 
j raripUus, 767, 768. 

I villosm, 767, 768, 

I Megistias 

axmthi), 363, 367. 
Melauerpes 
Jlavifrous, 1091. 
Me.laiiitls 
ime/ie, 614. 
Melanocetiis, 1097. 

! jolmsoini, 109{>. 

! Meieagris 
I gallopavo, 10o\. 

I Meliceritites 
I magnijiai, 505. 

I rogana, 505. 

! vielbami, 505. 

I Melopsittacus 
! unduiatus. 1058. 

I Membranipora, 529. 

I armafa, 459, 462, 486 ■* 
488,-534,535. 
eaiemdarm, 462, 488. 

' craHcula, 475. 

I lineafa, 475. 

; magnikhrk, 408. 
i mumUlam, 497. 

margineila, 488. 

: melontha^ 461. 

: monastachgs, 488. 
i ?iigrmis, 488. 
pjcmko'pliies, 487» 

462, 486, 

i . 535. 

mikotnk, 475. 
Menipea, 472, 
aculeaia,A14:. 
henenimiUa, 475. 

! eery Wiizs, 473, 474. 

I cirrata, 47;M75. 

I V cimm, 475. ; 

! crgsUlUmf 473, 

i . ' 474. ■ " 

474, 534, 

■■ ■; ■ 475.,, ' 


Men I pea. 

Jfm/dlifeM, 473, 474, 
476. 

fnegenm, 474, 
gracilis, 473. 
(midi'.nMlk, -} 73 . 
pedagomea, 473, 534, 
porteri, 473, 
smithii, 473. 
terimia^ 473, 475. 
Meuura 

mperha, 1065, 1067. 
Mergus 
mrafor, 1047. 

MerJia, 792. 

mrmani, 792. 

Merops 
sp., 615. 
apiader, 1060. 
philippenm, 1060. 
Merula 

tamaulipeMis, 1066, 
Mesij:e.s, 645, 702. 
Me-soccstioides 
ainhiguHs, 549. 
Mesoseinia 
alhqmmda, 350, 367. 
Mesosiichua, 623, t532. 
hrowni, 619, 627, 632, 
633. 

Metopiaiia 
pepmaca, 1047. 
Microphoiis, 056. 
Micropoi’a 
arlAmlata^ 490, 492. 

I ratormnsk, 490. 

I Microporella 
ciliaia, 463, 523, 
Microtus 

, agresfis, 834, 833, 
839. 

— ciwii, 830-834, 
839. 

— iermicdii, 834, 

— 'mcijUUrrail, 822. 
831.832, 83,1, 8;19. 

— nfgircfu.s, 83.3, 834. 
armiis, <8,38^ 8,39. 
corneri, 8,38, 

834, 

— haiiloni, 8.34. 
orcadejim, 838, 
mudagends, 838. 
kwawVs, 838. 

Mimo 

dumonfd, 1065, ' ' 
Mitmis ' 
orphem, 1066. 
'Minchmellap739, 798, 

I , , ' ■ 800. " 

i'.; 
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^ritua 

t'liherom, 1051. 

Mlea, 792. 

dokrmi, 771, 792. 
Mobiusispongia, 792. 

pcrradiicfi, 792. 

Mollia 

tuhercidata, 507. 
Mollienisia, 9T8, 981. 
elcmc/ata, 1010, 1013, 
formosa, 1010, 1012. 
1010, 1012. 
Jouesii, 993. 
laiipimia, 1010, 1011. 
occidentcdis, 1010, 

1013 

petenemis, 1010 , 1012 . 
spkenops, 1009, 1010, 
1012 . 

spiiums. 1010, 1013. 
Molo 

apclla, 365, 367. 
hercsa, 365. 
kuweral'is^ 305. 
•mhrophone, 364, 367. 
Molothi’us 
frlngiliarius, 1094. 
Molpastes 
hismorrhoKB, 614. 

Momotus 
IcBsoni^ 1060. 
suh ru f '^BCe n s , i 0(. >0 . 
Moiiacantbus 
eirnfer, 373. 

Monieza, 569. 
Moiiopyliclium, 567, 

872, 

maeracantliim^ 571. 
Tostellatimy 568, 876, i 
877. 

unkmmaMf 877. 
Moi’oiiopsis 
(m/mteiis sand vkenmSi 
381. 

fnsms, 377. 
sandvicensis, 381, 
Mucronella, 461. 

miltur, 518, 519. 
Murrayona, 739, 740, 
'798,800, 

phamiepis, 710, 741. 
Mil's' 

nmsculus, 838 . 
Musophaga, 639. 

v'wfacea;, 641. ■ 

Mustela ■ ' 
ermima ridnes, 839. 
Mycteria, 699. 

amerkam,^ 1046. 
Myiarchiis 
tpraimuhs, 1065, 


Myopsittafus, 1059. 
rnoiuichas, 1058. 

I Myriozoella, 520. 
i Myriozoum 

aust'raliense, 511. 

; coarciiim, 520. 
j rnarionmm, 520, 521. 
i simplex^ 520. 

; mhgmcile, 520. 

; trimcatiimj 520. 

Myi'ipnstis 
i pralinius, 373. 
j Myitillocrinus, 898. 

americmins, S99. 

' elongatus, 899. 

I Mysis 

j chammkon, 427. 

j 

; Naia 

i bimgarus, 1003. 

1 nigricoUis, 1093. 

I Nannopteriini 
’■ harrisi^ 393, 399, 401 
I ^ 402. 

I Nanocrinus, 897, 808. 

! Nanodes 

I (Lathamus) dAscolor, 

I 1058. 

! Napeogenes 
* kemUtlola, 340, 367. 

Nardoa 

arahica, 726. 
eanariends, 724. 
lahgrmthus, 725. 
pekigiGa, 7 b' 2 . 
rdionkmi, 7*^3, 792. 
rubra ^ 724. 
spouc/ia, 725. 
spongiosa, 727. 
mlpbtirea, 724. 

Nardotna, 793. 
n UidrCt', 793. 

Nai'dopsis 

721, 793. 
\orrida, 722. 

Nardorus, 793. 
primordialis, 793. 

Nascns 
phinfias, 358. 
phoctiSy 358. 

Neeturnf. 403, 

Nellia, 190, 
tmdla, 489, 

Neoplu’on, 661, 

Kephelis, 427. 

Kicoria 
mmta^ 1030, 

HiltaTa 

gramdhy%\\, 

JJotaniia 

I bumirmp^^)b, 


I Nothui'a, 1051. 
maculosa, lOoO. 
ISotodela 
leumrcc; 814. 
Kototragiis 
melamf'ws, 1092. 
jXyctieorax,(>49, 656, 679, 
686, 699. 

garderii, 654, 1045, 
1046, 

vmlaceus, 1045. 
Nyctidrornus, 1065, 
1072. 

alhieoUis, 1062. 
Nymphicus 
uv(Se,nsis, 1058. 


I Oceanodroma, 1044, 
Octaciiemus, 440. 

Octodon 
deg us, 1095. 

I Octorchis, 970. 
i Ocydronius 
i australis, 1052. 

(Eclemia 
■uigra, 1047. 
(Ediciiemiis, 8{)1. 
histnalus, 861, 863. 
mdieuiemus, 861. 
seolopax, 1055. 

(Eniis 

na^{srphaneB, 363, 367. 
Oligodoii, 424. 

Oliiiclias, 969. 

Olyntlielia, 793, 
coriiicea, 793. 
Olyntluinii, 793. 
nitidmn, 723, 793. 
splendens, 723. 
Olyiitlms, 719, 793, 
79S. 

eathm, 722. 
guanelm, 724. 
hispid us, 721. 
pocilhm,T2l, 
simplex, 726. 793, 
Oneorhyiu'hus, 576. 
gorhuscha^ b72, 602, 

603.610. 

hta, 572, 577, 004, 
(>05, 610. 

hsukk, 572,' ' 599-602, 
610 . 

mas'u, 572. 

nerhc, 572, '586, 588- 

590.592.593.610. 
fpdnmi, 572, 
isfdmMn/tscha, 572, 574, 

575^585, '594, 595, 
597, 598, 6|'0, ^ 

70 
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Ooclioristica, 557, 567, i 
56S, 571, 876. I 
wagenmi, 874, 875. ; 

Opisthocomns : 

cndatus^ 1052. ! 

Oreicola 
fcrrm, 814, 

Orioliis 
galbula^ 1066. 

Orizorays 

lon.gkcmdata^ 1092, 
Orriitliorby 11 ehus, 107 2. 
Ornitliosuelius, 629,601. ■ 
ta//lori, 625, 625, {)00, | 

600. ^ I 

woodwardi\ 620, 624“' 
626, 630, 603. 

Ortalis 

amiwumi, 1104. 
rujicwida, 1051. 
Ortygos])iza 
atrlcoUh^ 1093. 

Ortyx 

lurrginianus, 1052, | 

Orycteropns, 8S6, 8S8, 
889, 892, 893. 
Oscarella, 738. 

Osmotreron | 

hicincta, 1056. | 

O.^eolepis, 957. | 

Ostlumosia, 510. i 

mn;;JI)arkndis, 462, | 

508, 537. 

Ostiuops ; 

decummius, 1065, | 

Otiditffiiiia, 564. | 

Otis i 

1054. I 

Ovis.' ' j 

musimon, 1094. I 

Oxyiiaspia, 938, 942, i 

948, , I 

Oxjrhopi'is ' j 

1035. , I 

Paeliymig, , ■ ■ ^ 

hrachyurm, 1058. 
PalsamoiijOOO.,, . 
doUofmdacti/lm., . ■ 92.5, , 
926. 

hiltlehra,ndti^ 925, 928, 
93 L 932. 
hilqendorjj, 926. 
idk 927, 928. 
iepidacfgliis, 925, 926. 
9'mtrrpi, 929. 
ni^nim, 925, 927, 
928. 

mikmgenm, 928. 
(Enpalfemon) rihem^, 

mi. 


Fahiiinon 

( Alacrob raclua ii i ) lepd 
dach/lus, 926. 

( Farapalfernoii ) 

liohodactyluii^ 92(5. 
Palfooriiis 
famcdiii 1058. 
Palixjosyops, 886, 893. 
Pali 11 net! 0 a. 

corn at a, 1047. 
Palmicellaria, 461, 
Paludieella., 429, 431, 
444, 44t), 448, 

449. 

arlimhfa, 427, 430, 
441, 440, 447, 456. 
ehroihergii, 441. 
Parnphila. 

mH/idcirl% 3(56. 
Pamphoria, hoy., 

980, 1003. 
soalprideu)^, 1003. 

Pai 11 p h o r i e b til y s , go n . 
hoy., 980, ‘1003. 
wino}\ 1003. 

Pancerina, 571. 

Panclion, 10(59, 1072. 

halicMus, 1050. 

Papilio 

agcmicmnon^ 616. 
drktoloohw, 614, 617, 
618. 

demoleii^^ 615. 
hector, 614, 615. 
jmm, 

iiomhis, 615. 

•parmda^ 614. 
poliftcs, 614-616, 618, 
619. 

— ci/rnSf 615, 616. 

— polytes^ 614-4U8. 

— romul'US, 614-616. 
Papio 

amihi% 1090. 
i Paragambiisia, 982. 

I nicarmitienm, 985, 

I Paraleucilla, 735, 798. 
j eucimm, 778. 

I Pat'anieciuin, 428. 
j Papapbysa 
! manwafa, l0i)Z. 

'• Paratkelpbasa, 925. 

I iTidstiidiOif 923. 

Parotia 

I Immi 1065, 1066. 

I ' Passerculus ' ■: 

I sahminayX^i. 
i Pauxis . 
i galmiapl^h 
■ Pavo’ 

I nigripmnkilW, 


Peaoliia 

Imckli, 96(5, 9(57. 
{'((■rneii, 9('15. 0(57. 
fidlmi, 970. 
hQ>st(da, 963, 061, 0(56, 
067, 970, 971. 

IcDreni, 966, 967. 
qidwpuicapdidtf, 963 , 
96(>, 967-960, 072. 
tyicapUata,, 964, Oi57, 
triphi/lda, 9(56, 967, 
072. 

uiidutata, 066. 
Pectinatella, 431. 
Pelargop.si.s, 10(55. 
Peleca.iius, 661, 688,698, 
703, 104.5. 

Penelope, 1052. 
pllcala, 1104. 
jmrpicrascem, 1051. 
Peniiella, 1078, 1089, 
1090. ' 

Pericl'Hirax, 731, 758, 
768, 798, BOO. 
cartm, 735, 778. 

— hderoyaphls, 735. 

ho nior aphis, 731, 

735. 

hdcroraphk, 710, 735. 
pm.M, 710, 735, 
780. 

polejmvi, ‘735. 
Perici'ocotus 
breviwstns) 814. 
Peripatoides 
orieydfdh, 612, B13. 
stderi 611, 

WiMidwanli, (111, 612. 
Perisinna, 348. 

harnm, 347, ■3(57. 
Peristoiualla, 521. 
Petalogiiatbus 
nckdtiki, 1035. 
Peralosoina 
maimmim, 981 , 
mdirtitim, 5181.' 
Petabirwhtbys, 1)81, ,■ 
3?et}utru8, 631. 

PelYalia, 488. 

C(.ut(M£u, 519. 
(dmakcnm, 4(53, 518, 

domponm-f 518. 

japonwa, '463, '518/ 
5111 

'''■ thmxrdUpoMd. 
[mxdeda, 519.. ■, 

■ vnUnr, 519..; ' 

.amata't .,463,, ',518/' 

■'''■'/'519,:535,..',:,.7:p;7'/;.',; 
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Petralia 

(Estiiiarella) blshi uafti, 
5L9. 

( M u c ro 11 ell a ) va^il a }i ea , 
519. 

( — ) m/igHifica, 519. 

(~) ponm,, 519, 

Petros troma, 798. 

sell ilk ei, 740. 

Pliaetlion, 6G1, 1045. 

P lialacroco rax, 395, 
1045. 

alhiventrk, 401, 402. 
auriius, 401, 402. 
hicrkiatiis, 390. 
carho, 400. 
dUoplms, 402. 
mrigeUanicns, 400, 402. 
pelagi eu&, 401 )- 4 02. 
peuieUlatus, 39S-400, 
402. 

punetatus, 402. 
urile, 400, 402. 
vigtia^ 401, 402. 

P liai loceros, 978-980. 
cxiudomacuhdmdM^, 
1001, iOlS. 

Plialloptychu.s, 978, 9S0, 
999. 

■jmmariuSj 908, 999, 

' lOlS. 

3?haps 

ehakoptera, 1056. 
elegwm, 1056. 
Philander 
Imiiger, 1094. 
Philoraedusa 
mgiii, 969, 972. 
Phloganiaa 
■enientata, 1056. 
luzowka, 1056. 
Plioenicopterns, 670, 671, 
681, 687, 703. 
antiqfioruni, 1047. 
Plionieosja, ' 508, 
Phrynotuix 
Jascuiiusj 1034. 
PhTciodos 

345, 367. 

, nivemiotiSi 347, 367. 
phlegms^ 346, '367- ' 
Pliylliuin 
cruiifoliumf 5>46. 
Phyllobate.s 
clwcoeMsis, 1028* 
preiitif 1026. ■ 
Phyllomedusa ' 

hypochondrialU, 1025. 
Phyllopezus' 
afrkanm^ 1055. 

Physa, 427, 4 


Picolaptes 
affink, 1065. 

Pieria 
diana, 356. 
limoua, 356, 367. 
Pitangns 
sulfuratus, 1065. 

Pitta 

strepifans, 1065. 
Plagiosternum, 956. 
Planorbis, 427, 437. 
Piatalea 

leKcorodia; 1047. 

Plate luys 

platyceqdiak, 1104, 
Platveercus 
eximms, 1058, 1059. 
Platypoecilus, 980. 
eouehianus, • 1003, 

; 1004. 

! itiuculaius, 1001, 1004, 

I 1005. 

I perugieSy 1014. 
i tropic? IS, 1013. 

I Platystethus 

■ c ill t?'a turn, 373. 

; Plectroriinia, 740, 798. 
i deansU, 741. 

; halli, 741. 

hlndei, 741. 

' Plegadis 

I falehiellifs, 651, 1047. 

^ PlotuB, 668, 691. 693, 

I 695,703. 

I amhim/a. 396, 397, <154, 
I <155, 702. 

temillanfif 655. 
i Plumatella, 429, 431, 

I 436. 438, 448. 

! eoraUoides, 449, 450. 

I emargmeda, 452-454. 

I — museosa^ 435, 441, 

I 452-455,457. 

j — spongwaa, 453, 455, 

I fmfkosa, 449, 452- 

I 

I fnngnm, 427, 449-452, 
I ■ 454. 

i — (mmlloides, 437, 

I 441, 449-451, 454, 

I , ' ' 457. 

■ polipnorpha, 450, 452, 

I 454.- 

punctata, 452, 
i 450, 452-454, 

457. 

spovgiosa, 455. 
Podargiis, 1065, 1069, 
1072. 

ciivien, 1062. 
munmda, 650. 


Podiea 

Senegal (rnsis, 1054. 
Pocliceps 
eristata, 1044, 

; mmo?\ 1044, 
i Podoa 

sv/nnanwish, 1054. 

' Poecilia, 981, 999, 1002. 
cmiates, 1013, 
amazonica, 1006. 

: hranneri, 978, 1005, 

' 1007. 

coiiclduMa, 1003. 
cuneata, 1010, 1013. 
decerniimmlata, lOOO. 
dominicensis, 1015, 

1017. 

eloiigatcf,, 1013. 
fesii£, 996. 
gracilis, 1000. 
'hetcridm, 1007, 1008. 
lineohtd, 1011. 

I /uaeulaia, 1004. 

■melanog aster, 1015. 

: hiela nopleura, 988. 

widtilineata, 1011. 

I ovciden falls, 1013. 

parts, 978, 1005, 1006, 
101)9. 

pfitenenm, 101*2, 

1005, 1007-1009, 

! 1018. 

I pitfieH, 997. 

; P?'€sldionis, 996. 

i reticulafa, 1008. 

997. 

sahxiioris, J013. 
i sehmiderf, 1005. 

sphmopis, 1012. 
i spilonota, 1013. 

i spilurus, 1013. 

; surinaweiisis, 1006. 

I lemds, 1013. 

I nnimaeulata, 1006. 

I ‘vittafa, 1014. 

i vmparu, 978, 1005, 
j , l{,i07-1009. 

: — 'ptme, 1006. 

j Poeciliopsia, gen. nor. 

I t 996. 980,"l010. ' 
t . , istlvmnsh, 996-998, 

1018. 

I' ■' .pi#7m,,996, 997. 

I , .pkurospilns, 996, 

I " 997 '' 

i' presidhuis, 994, 996. 

! reiropimm, 996, 997. 

: Pceoeephalus 

■ , nieyeri, l0bil. ' ■ ' 
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.Polejna, 79;]. 
tehinit 774, 
liter, 793. 

Poilicipes, 840, 842. 852, 
937,938.941,947.^ 
mivldaiidwus, 84 1 , 847 < 
84S. I 

rir/idus, 940. : 

Poljborus, (561, I 

Poh'chnis 
guiliiroms, 1032. 
P(4vodoiitopliis 
hivitiafus, 423, I 

Poniaceiitnis 
iiiormtus, 370, 873. 
Jen/dnsi) 37(4 37 1 . 

370, 

Porelbi 

aenitirostris, o03. 
plam, 503. 

Poricellaria, 492. 

Pori n a 

mromitci lalmm^ 511. 
Porphyrio 

parphyriOy 1052, 1053. 
Porzana 
Carolina, 1052. 

Potamoii 

bomhciohense^ 916, 919, 
eclitle, 924, 
flu riatUe, 923-92 5. 
\jmd0n, 919-921, 923, 

’ , 924. ' 

grmididUri, 916, 919. 
humhloii, 916, 919. 
■madagascarmm, 915- 
, '917,921,923-925. 
methueni, 920, 923, 
924, 932. 

(ParatPeljOiUsa) an- 
iongikme, 925, 
(Potanmn) goudoU, 
915,920, 

(' — *) maiarjammeiwc, 
915,916. 

(— ) nieilmeni, 915, 

. 920. 

,, (■--') pitiarcllU, lli25. 
(Potamoriaiites) de^ 

, premimt 925. 

.'Precis 

ipUta, 614. 

' 'Presbjtis 

mUUuSi 11^^, . 
Priapella,' gen. nov„ 
..'..'■x," 992,979. 
honiia, 993, 994. 
Priapiehthvs, g:m. nov., 
991, 979, 5193. 995. 
miuectens^ 991, 992, 
994 


Priapiclitliy- 
epUcopi, 1)92. 
iiigroveiitealiH, 9i)2. 
pariK'iiui/a, 991, 992. 
trident igar, 992. 
turruharnidr, 992, 

Procellaria, 1044. 

Prusycniji, 793. 
primordial^, 726. 
simpl kkrim u iu, 793. 

Proteus, 403. 

Protoptern.s 
(dhiopk'UA, .542. 

Pseudocordylus 
microlepkiut as, 548, 
1091. 

Pseiidoflu.stra 
soli da, 513. 

Pseudolabrus 
iuscriptiis, 371. 

Pseudoiiionaeantiius 
aifrandi, 372. 
ptiseha/is, 372, 373. 

Pseiidoptecilia, gen. nov, 
99n, 980. 
festau 904, OOd 

Pseudolaiitalus, 061. 
ihis, 654, 702, 1046. 

Pseudoxi pho jth orus, 
979. 

Hrmcnlatiis, 993, 994, 
I jonem, 993. 

; pmicirad talus, 993. 

i terrahensis, 993. 

I Pseud upeneus 

; midtifaschdus, 373. 

I Psophia 

mpitwiis, 1053. 
k'Hcoptera, 1053, 

; obseimi, 1053. 

Plerocella, 483, 

I Pterocles 

(ilchata, 1056. 
j Pteroglossus 
! imeripim, 1063. 

! Pteronymia 
I 341, 367, 

I godmaui, 341. 

! simplex, ML 
i Pteroplax, 955, 956. 

I Ptilorhis, 651.' 

Ptycboboi hrium 
I heloms, ■ 

I . Ptyonius 

0stQcephalm, 959. 

I Pudn ' ■■ ■ ■ 
j 1091. 

■; : Pygosoeiee 

pctpmpWL . 

M Pyrrhiila 
j 1091, 


Querquedida, 
castanea, 1047. 


Rail us 

adehensh, 1()r>2. 
long host rts, 1052. 
mai'idatus, 1052. 

Raria 

eapilo, 1092. 
hdsfl, 1023. 
palmipes, 1026, 
Bapbieeros 
niekmif is, 539, 
sharpei, 539. 

Eaya, 960. 

Recurvi rostra 
avoGetta, 1055. 
Eetepora, 523, 7>29. 
axillaris, 527. 

Gcllulosa, 489, 503, 
524, 

eontortnplicata, i>24. 
dimfimhia, 4()3, 52G, 
536. 

dongata, 524. 

: J'ormosa., 524. 
j gdidri, 524. 

1 Iiippocrepis, 524, 



! mperati, 524. 

I ' imrudafa, 524, 
i ium'dimia, 524. 

I jeiinanensts, 463, 526. 

lapraldddes, 524. 
j tnonili/era, 524, 525. 

I — nmlumaia, 524, 

i. 530. 

! novtBmiktndm, 52*4. 
j philijipansis, 527. 

I gyrocellana, ,525. 

I ■ —■ l(um, 525. 

J produda-, 463, 525, 

I /) 36 . 

j sinnosa, .524, 

j solandcria. 524, 
i tessel/ala, .524. 

; tidia/afa, Ldi 

■ 'urubonaht, 524. 
Beteporelia 
dendroides, 526. 
Bliabdodermella, 793, 
nutihgi, 784, 793. 
Bhainpliastos 
dmolur, ;1063, 1064. 

. Bhaniphoccelus 
.r ImwUm, 1065. 

■^1; Bhampbo.stomdlIa, 520, 

I Rbea, 663, ' 

I ■ ' ntmerlea«fi,;I043, : 
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Ehinochetus, G45, 651. * 

jiibaius, 1054. iOOJ. | 

lithinthoii i 

l.ucialiu% 661, 667. I 

Rhizorlopsis, 957, 958, I 

962. , 

liil'iiisodus, 957, 958, 962. i 

Rlivaeornis | 

fdiyinosa^ 814. ! 

Ehyiiciiffia 

eapemis, 1055. ! 

Ehyiicliosaunis, 628. ! 

Ehyncbotiis, 1051. j 

riifescens, 1050. i 

Rhyncliozooii | 

bispincksum, 523. ; 

louyirost/'e, 523, ! 

‘profundu.ni, 523. 

— kindnaiiini, 463, i 

523, 536. I 

Ehytidoceros I 

mididatus, 1061. i 

Roll ulus j 

rouiroul, 1052. j 


Safole, 374. 

Balarias 
arenatus, 372. 
Salicornuriti, 494. 
Salicorriia, 494. 

Saluio 
fcmo, 594. 

gwlrdmri, 672, 576, 
577, 605, 61)6, 610. 
saiar, 574, 579, 581, 
582, 607, 
Barcorliainphus 
grpphus, 1091. 
Sauropatis 
chloris, 1060. 
mncta, 1060. 
mrdkUi, 1060. 
mgam, 1060. 
Savignyella, 482. 
Bcieorliyiichus 
nifuxps, 814. 
Scaipellum, 840, 851, 
946, 947. 
sp., 862. 

micldandmni, 841, 
842. ' 

erdm, 937, 941, 942. 
magiiiiM, 842, 945. 
wikdieloftmnum,'%X)Z.^ 

— gaminensk, 853. 
q’mdratum, 853, 
mbplaumm^ 842, 848, 
854.. 

UihemdaMmi, 937, .938, 
, 9430944. 


Sealpelluin 
vulgare, 945. 
sanckamiTii, 850. 
(Arooscalpelliiui) 
latum, 850, 8.53, 854. 
Seeloponis 
spiuosus, 1002 . 
Schisiuupora, 509, 510. 
Bcliizoblastus, 90ii. 
Bcbizoporella, 459. 
auriculata, 505, 515. 
hiaperta, 505, 508. 
hiturrila, 5-0. 
cectlii, 508. 
criititaaea, 520. 
galecday 505, 506. 
Jmr/nmorthi i, 505, 
Icedgata, 506. 

Imi.ta, 506. 

linearis, i)04, 505, 515. 
longirosiris, 505, 
marsupifera, 5U6. 
montfcrrandi, 462, 
506. 

nivea, 462, 502-506, 
535, 537. 

— wasinensh, 504, 506. 
parhnoides, 7)06. 
jK'riasa, 462, 502. 
polgmorj)hu, 520. 
ridlegi, 505. 

I rimosa, 506. 

sangumca, 505. 

, simplex, 505. 

I spongiles, 505. 

I siriatida, 507. 

1 subimmersa, 515, 

triangula, 615. 

I iuberosa, 520. 
i t'lmidaf 506. 

! unicornis, 462, 501, 
j 504, 505. 

' — ■ ermfa, 505, 

venusta, 506. 
viridis, 505. 
i vidgaris, 505. 

Seliizutjraia 
; haymanni, 867. 

I Schtiltzicrinus, 898, 

I Bcilbdepas, 937, 938. 
j cariuata, 947, 948. 
j onuita, 948. 

I paronm^ 948. 

I SciacoBaurua 
I emsms, 959. 

I Sciunis 

! sallumms Imdte, 814. 

; Sclerodouius, 528. 
i Bcleromocblns, 631. 
faglori, 629, 

i Scoliocriuus, 897, 898. 


Seolopax 
riisticiila, 1054. 

Scopus, 645, 646, 618- 
652, 661, 671-674, 
676, 682-700, 7n3, 
umhretia, 650, 61)9, 
701, 1045. 

Scniparia 
ckelata, 466. 
dlaphana, 482. 
Scnipocellaria, 459, 481. 
anneetans. 477. 
herlholettii, 474. 
ceruicoruis, 462, 474, 
477, 534, 
cUmta, 477. 
clgpeata, 477, 480. 
delllii, 474. 477. 
dmdeyiia, 477. 
fcrox, 462, 474, 476, 
534. 

ineurvata, 47G, 477. 

J inerims, 473, 475. 

I Jolloisii, 473, 474,534. 

-macanclrei, 462, 474, 

476-478, 534. 
mansuekt, 474, 476, 

479. 

marsiipiata, 475. 

■min Hilt, 477. 
oldecfa, 474, 477, 479. 

I oeci den lads, 474. 

I orniikirrhi/Hchus, 474, 

471. 

pilosa, 462, 478, 534. 

! yrnderi, 474. 
pusilla, 478. 

I'cpfans, 474. 
scnhra, 473“475. 

; sornpea, 477, 478. 

I scrupusii, 474, 
i — dougoknsis, 474. 

: serruJd, 475,, 479. 

smdUi, 473. 

; turkins, 479. 

'Wasinensis, 462, 479, 
534. 

Seuticplta, 483. 

: Seypl'ia, 704. 

; eoronata, 793, 

: o miki, 769. 

! Scyplioguatbus, 629, 631. 
Selenidera 

1063, 

1093,1095,1096, 
Serpeiitarius, 661, 1048, 
I 1069. 

Sertularia, 494. ■ , 
i Seyiuouria, 955. 

' Siriiia' 

; satgrm, 1092., , 
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Sij)iope]ia. 5[(,l 
Siphonaoliiiia 
hoecldi, 9()(>. 

_ ^rka'jritala, 966. 
Siren, 406. 

Sist'.rufus 
Miiiarius, 1093. 
Sitta 

cin n am o m/jiiwitris 
814. 

Smittina, 461, 515. 
sp., 463, 514. 
iomrlrostris, 514. 
mdda, 513. 
oeulafa, 514. 
dii^dnosa, 503. 

— bimitcroinda, 513. 

— 'Hitida, 513, 

— proteeta, 463, 513. 

— spcUhtilata, 4r>3, 
513. 

twpioa. 463, 514 
Soleti, 960. ’ 

Solenidiuiu, 794, 
nUidmn, 794. 
Solenisciis, 794 . 

locuhsm, 794. 

Soknnla, 794. 

eoriacea, 794 . 

Sores 

824, 825, 83$, 

“■ aranms, 825. 

-- easkmeiiSf 823-826 
; 828,839. 

' ietmgmiurm, 83.6. 
grmiHi, 822, 824-826 
828,838,839. ’ 

mmdm, 826-828, 83S. 
Speotyto ' 

' mfiumiarm, 1062. ■ 
Spl:n^2rinni 
(Cjclas), 427. 
Spheiiigcus 
i^-emersus, J044, 1085. 
'Splieiiodon, 632. i 

Sphenophorina 
Mnguiam,d6l, 794. 
'Splienopborns 
; ' mgniaHit^ 794. : ■ ' ' 
Spiloteg ,1 

ypuiktm. 425, 

S’poQgia, 794. ' 

ananas, 769. 
boti'i/oidcrs, 721. 
ciimfa, 7(M, 745. i 

complicata, 721. ^ 

compressa, 704, 760. i 

coriacm, 726, ’ i 

camnat€i., 745. ' 

Miftem, 760. > 


I Spongia 

I injh/.a, 748, 769, 774. 

I npMfa, 773, 

; pamam. 769, 775. 

' pulwndcuta, 769. 

j mredits, 761. 

! Spongilla 

i laanstriB. 427, 430 
' ^ 973. 

j Stagonolepis, 629, 

I Starnceiias 
i ^ cyanocephcda, 1056. 

I Steatornis 

ca ripe mis, 1062. 

I SteganoporeiJii 
aiveolnta, 499. 
hmkll, 498, 501. 
eome.va, 499. 
lateralis, 490. 
amgirdahi.^, 462, 468 
I , 489, 498-500, 536. ' 
i^haplfw, 499. 

: sulcata, 499. i 

i Iramcata, 499. i 

I tuhukm, 499.* ! 

: StenorJiiua I 

i der/e7ihnrdtd 1036, ! 

! Stentor, 428. 

j 8(;ileaia, 552. | 

; Stirparia, 458, 465. I 

468, 469. I 

I 462,468- | 

; 471, 533. 

eyciUs. 462, 468, 471 i 

533. O' j 

I glabra, 468, 471. j 

' "(fnkharmm, 462 i 

469,470, 534. ***’ i 

. i^I'i’eptoconus, 791, 794 

: «i^^^w/&,744,745, 794, i 

Streptophoiais | 

aindvs, ]021, 1034 | 

i Stringops, 1059. ’ ! 

105^.^^ i 

Sfcrix 

(‘ast((nops,\rm^ 

; 

.1 062. j 

StrongTlopora, 483. ' 

.SlriitJiio, 679, 1043. ! 

Styriodes, gen. nov.,. 361. ' 
361, 367, i 

bula ■ , . . i 

bussmia, 395, 1045 I 

w;em75, 1085. i 

fe^^ealtis j 

coinfera, 743. 
glacialiB,*i52l. 
lmconides,g%4^ 
oripam, 782. 

P<^rfor(iU,d[i^, 


I Sjoallls 
I ^ lestipama, 782. 

I %ea,iHlra, 777, 798, 802. 
i alfypmrellirm, 74(P 

I — ‘^drgnllosa, 74 jp 

: . 744, 

: —■ alupri‘Uras, 744. 

I pdiitlaia^ 747 

I arhorea, 74'6. 
i arelitai, 7 .p.p 
; — ntaadma, 747. 

I --p^dar/s, 747 . 

I aspera, 744, 

I b^f-nbadeasls, 745. 

I Irmd is, 745. 
i ^‘<fmll(m- hrevipiik 

; 759 . 

; — longipilis, 760 , 

: aduda., 745, 

I lancrukda. 74(7 

omhi, 747 . 

I alarigera, 759. 
roacla, 745. 
mupresstp 760. 

alMvigera, 759. 

jfdiatra, 760. 

— lohfda, 760. 

Pf^-imigera, 760. 

aannada, 745. 

('^amtudida, 745, 

labukm, 749 
ekgam, 745. 

—dor mem, 746. 

k'ssellata, 749. 

glabra, 764. 

— cnsata, 763. 

■ ngkla, 764 , 

Mleri, 744 >, 

Immboldtii, 74(7 
hgstrix, 764, 7ok 
wrompiata, 74<7 

lolffda, 760. 

par m/a, 7 . 47 , 

, pmaifpra, 7ii(K 
, gaadrajigulafa, 747, 
Irssmmda, 7.19 
gmdrrdu, 748. 
raama, 748, 7 iiJ . 
ram.sagk 748. 
rapluwm, 748. 

• rapkanm prahmeidra 
' 747. 

--.provimbens, 747. 

— tergesUna, 748 . * 
Bfdmidtn, 748. ' ■ ' 
sciosa, 748. 
staurifera, 748. ■. 
tahuMa, 748 ■ * 
hha,74d,': [\ 
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SjcajKira. 

vtlkm hHjjIeimiif 746. 
Sjcaaitbii 

Icndla, 744, 74-5, 748, 
795. 

Sjcariiiin 
ampulla, 744, 795. 
■rhopalochs, 700. 
vesica,, 7 48. 
villosum., 749, 

Svcetta, 744, 758, 798, 
801, 802. 

asconoiclcs, 743, 760, 
conifera, 743. 

Clip ill a, 761. 
pnmiliva, 743, 796. 
.safpilifera, 743 . 
simii'idea, 753, 7S9. 
sir oh a us, 761. 

Sycidium 
(felatlncmiui, 795. 
S^Tilla 

chrjjsalis, 782. 
c'yathmus, 782, 795. 
cylindrus, 782. 
urn a, 782 . 

Sycinula, 790. 
aspera, 795. 
cpedii, 770. 
peuiclUafa, 769. 
Sycocystis 
ovlf'ormis, 745, 795. 
Sycodendrum 
^ mMosnni, 745, 795. 
Sycodorus, 798. 

h/sfriv, 764, 765, 796. 
Syeolepift, 779. 

IncTHiituns, 7S0, 795. 
palcinar, 771. 
Syconietra, 795. 

compressani, 795. 
%coii,704,716, 720,733, 

' 742, 743, .750, 757, 
75S, 798, 802, 803. 
aiopecurns, 744, 
anijmUa, 744. 795, 
{iriiarctieum, 744, 796. 
m'dlcmn^ 744. 
asperuni, 744,746,769, 
ansi rale, 745, 794, 
ha rha danse, 7^5, 
hnonierang, 710^ 745, 
8U3. 

horeale,7^5. ' 
(urminatii'/n, 745.' 
caHeri, 710, 745, 
(Miaimn, 745, 795, 

; 796. ■' 
coactiim,, 745 , " 

, . commMtatum, 745. ' ' 
compact I'M, 7i5. ,' 


Sycon 

vfmpressu ni, 7 60. 
coronatum, 745, 793. 
den dpi, 763. 
eplinton eusis, 745. 
elepa.ns, 745, 748, 7v89. 
enslferwm, 713, 746, 
751. 

fonuosum, 746. 
gelatinos'im, 710. 746, 
787, 795.^ 

gigautewm, 710, 746. 
heller i, 746. 
himhcddlii, 746, 748. 
rnvpdetim, 746. 
inconspieumn, 746. 
iiicTUslaus, 746. 
Jcarajahense, 746- 
kerguelensis, 746. 
Jaiuhei, 746. 
lauveolafu/ii, 746. 
iendenfeldi, 710, 747. 
748. 

lingua, 747. 
longsfaffi, 747, 791 . 
mmjniiai, 747. 

/nin iduM, 747. 
rnundulum, 747. 
rnunilum, 747. 
urnaium, 747. 
a vid Kill, 747. 
pa,nmlmn, 747. 
’pediceUatim,, 7 47, 
petiolat'imi, 744, 747. 
polarc, 747. 
prohoscidewm, 747. 
procnmibem, 7 47. 
proiechm, 747. 
qnadrwnqidatim, 747. 
748, 795. 

rmrmim, 748, 791. 

795. 

rmnsagi, 710, 748. 
rapkmns, 710, 744, 

748. 

sedmidtii, 748. 
schufneri, 748 
selosim, 710, 748. 
stminfemm, 7 48. 
suhMspidiim, 748. 
sgcandm, 748, 791. 
(cdmlatum, 748. 
temlhmi, 748, 796. 
tergestirimn, 748, 
iesseUatu'm, 749. 
iessemrmn, 749. 
luha, 749. 
ijdhulosmn, 749. 
veruni, 710, 713, 749. 
villosmn, 749. 
migultosum, 749. 


Sycon 

( Aey on aelll u ni ) gckiti * 
uostm, 787 - 
Sjcouella 
prohosci d ea , 747 . 
quadra, n gulata, 7 47, 
795. 

Sycopliyllum 

lohaium, 795. 
Sjcorrbka, 

corallorhha, 721. 
coriacea, 795. 

Sycortis 

Icevigata, 761, 795. 
lingua, 747. 
sycilloides, 753. 
Sycortusa 

leEvigata, 761, 796. 
Sycotluumuis 
fndicosus, 734, 796. 
Syculiniii, 798. 

sgnapfa, 783. 

Syciuu 

cdopeetirus, 744. 
(irdkurti, 744. 
ciliatum, 796. 
davaium, 749. 
gigm}leum,745. 
lanceolaf iiiii, 746. 
lingua: 760. 
ovatum, 747. 
petiolatum., 744, 747. 
primiticHs, 796. 
'procumhens, 741 . 
ierge.stmuyn, 748. 
SycLirus, 796. 

pidmitmis, 796. 
Byente, gen. nor., 763, 
" 798. 

dendgi, 757, 763. 
Sycyssfi, 798. 

huxlepi, 767. 

Sylvia 

nisorm, 1093. 
Sylvicapra 
coronaia, 1090. 
Syiiriotuui 


i avkulare, 462, 

465, 

1 ■ 466. 


f ' contorta, ■ 462, 

' . 

466, 

: ' pemhaeush, 462, 

r 532. 

465, 

Symite, 798. 
pukkella, 71 70 

14. 

'Tseiiia 


: hifaria, 570. 

1 ' encmmrina, 55i. 


genet fee,:Dik , , 
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Tffliiia 

‘marchali, 568 . 
fkitydera, 549. 
Tainsia, 1099. 

Tale<^mlla 

laihctiiii, 1051, 

Tanagra 
mijacii, 1065. 

Tantalus, 6S8-~691, 693- 
698,703. 
kmilator, 1046. 
Tarroma, 796, 
cauarkim, 796. 
Tarropsis, 796, 
vorkwea^ 796. 

Tarnis 

denms, 721, 796, 
{ahfirinthu^ 72 d, 
rcikuiatHs, 7*23. 
Tatiisia, 1099. 
TaxocTiniis, 911. 
Teicboiiella 

Utbyrlnih 'm, 762. 
yroUfera, 734, 762, 796. 
Teiclionopsis, geft. iiov., 
761,796,798, 

711, 762. 

Teleiniacles 
miemonf 357, 367. 
Tentbrenodes, 796. 
(tnfMTctims, 796. 
scotUi 760. 

Tepbraopa, 3fj8, 369. 

nchurdsonii, 370. ■ 
Terpsephone 
paradm, 614. 
Tetbreiiocles 
art-aretkm, 7 44. 
mtti, 744, 
Tetrabotbriiin), 562. 
Tetrailiyncbiis 
tetTaiothrm, 551. 
Tetrasteiniiia, 428. 
Teiithia 
mubm^ 373, 
Thairopora 
, mamiliaris, 462, 497. 
Thalamoporella, 501. 

. mamiliaris, 497. 
Thalassoaxa 

Thanatopliis 
1037, 
Tbannmiitias' '■ 
(PbiaUdium), 970. 

Tbeck. 

amphrade, 355, 357. 

dnipbii, 353. 

yuapila, 354, 367. 
hjpocrita, 352, 357. 
Icos, 3o3, 367* 


: Tbecla 

■Hie/ma, 354, 3(>7. 
pofiius, 355. 
mthjlorcns, 35*.{, 3()7. 

! Tbeconicf.ra, 7<SS. 

/ocidosa, 79 6. 

Tliiiiocorvs 
sp., ,1055. 
rinuicimvHs, 1092. 
Thyiiiciuus, 892. 

Tinia, 970. 

Timuuiciiliiw 
alandarius, 1049, 
Titunulepas, sii bgen. iiov. , i 

943. I 
tuhemilaia, 938, 943, > 

944, 946-948. 
Toineurus, 979. 

gnivids, 98. 

Toxns, 980. 

rkhUn, 1002. 

Traeliinus 
dmvo, 636. 

Tnic4i}4)oa 

honk)}<jerr, 1034, 1037. 
yu laris, 1034. 
Tracliypooia 
■iiuicramn/Iins, 373. 

! Trematosaurus, 956. 
Tribonyx 
mortleri, 1052. 
Tricbogastei' 
fusciatus, 542. 

T riclioglossus, 1 059. 

mmdiolkmdke, 1058. 
Trichogypsia, 767 » 798, 
803. 

incrnsktJis^ 779, 780, 
795. 

^ villosa, 779, 780, 795. 
Triclaria 

eyanwjasira, 1104. 
Tripleuroerimm, 898. 
Trogon 

airwaUis, 1053. 
j p'lieUa, 1063. 
Ti’opidonotim 
■mba/cari, 423, 424. 
iiHatus, 424. 

* Trypostega 

venma, 462, 506, 507. 

Tubncellaria 

I cmoidm chmhnm, 
i 462,512. 
i fiisiforms, 462, 512. 

I opmHoides^idi, 

; mnsibariemis, 462, 

512.-: ■■ 

Tubplipora, 451. 

1 Tiiraeus, 639. 

1 ■ ,■ ■ CQryfh((u\{Q(>7t .. . 


' Tuvacus 

' doniddsovi, (lib. 

; flS<dt(M't, 0)4 1 , 

I ru.rfkmi„ 641 . 

I Ttinius 
j fristris, I06(*f, 

i Turiiix 

dnsseniien, 1051. 
Tyvauniif^ 

•iHvlmivhdkus, iOGff, 


IJnio, 428. 

Upupa 

(pops, 1061. 

Urceolipura. 52S. 

Ui’oeovdylus 
reilvidaiiis, 950. 
VMmdrsJ'ord it , 951), 

Urogiilba 
porndma, 1063. 

Uroiuys 
hnifjnii, 1091. 

Ute; 754, 79S. 

(irijeid(:’(t, 76)6. ® 

vapUlostt, 759, 764. 
chrysalis, 782. 
c/isfUa, 763. 

(jlabra, 764. 
•jHipUlos'um, 786. 
rbjidfi, 764. 
spfmeeri, 764. 
spicubma, 711, 7G-4. 
sijconoidGs, 711, 76-4. 
kiicMlas, 749, TiVl* 
viridis, 786, 787. 

Utella, 761. 
hysirim, 796. 

‘Uteupsis, gfai. uov., 756, 
758, 798. 
aryeotm, 766. 

I VanelluB 
I maidks, 1055, 

I Vespa 
I dwete, 618. 

; , Vietorlua 

I ' simielcs dytfmmi, 348, 

' ■ 367, 

! Viitalleella, 465. 483, 
|- ,'505. 

f ' hHsk'd,A%k 

. ekgmis, 462, 484, 485. 
'533. ^ 

! eiega-ns .-zandharkxnsk, 

; 4li2. 484. 485, fiaa, 

: ' '{'Oatemiria), 484.' ' ' 

'I , ViTerm'' , 

j:,' '' ijeiwifa, 549. . 



Vivipara 
(Paludma), 428. 

Vo rates 

364, 367. 
Vorticella, 428. 
A\)smaeria 

eortim.ta, 776, 777. 
jraeliis, 760, 796. 
Vosmaeropsis, 798, 803. 
co-nnexim-, 756. 
cyatJais, 756. 
ciendyi, 711, 756. 
depres^m,, 711, 755. 
macem, 711, 755. 
•prhmtiva, 711,7 56. 
serieatmn, 756, 
wlisoni, 711, 755. 
Vulpes 
chama, 392. 

(Alopes) lagopus, 391 

Wagnerella, 797. 


INDEX OF SCIEXTIFIC NAMES. xli 


I Wagnerella 
I borealis, 797. 

i Xanthichtlijs 
i lineopnnctafiis, 373. 
i Xenopeitis 
; unicolor, 415, 417. 

: Xenopus 

mulleri, 1093. 
Xenorhynchiis.6S8, 692 
I ^ 691 696,703. 

! Xipbophorus, 978, 9S0. 
i humculatus, 993. 

I brevis, 1005. 

i gracilis, 998. 

1 giieiitherU 1004, 1005. 

I heUeri, 1004, 1005. 

jalapee, 1004. 
mo7itezim(s, 1004. 
Xipbophorus 
I rachovii, 1005. 
i strigatiis, 1004. 


Yplitbiiua 
ceyloniea, 614. 


I Zamenis 
! geMoriensis, 933. 

I graJiami, 1092. 

i Zfiiididura 
' caroVmenm, 1056. 
i Zeugiiiatolepas, gen. nov., 
; 938. 

: cret(B, 942. 

: macJderi, 937, 938, 

I 941, 942, 948. 

I Zonurus 
: gig aniens, 548. 

Zygonectes 
I airilatus, 984. 

I hrachypierus, 985. 

: inunis, 985, 
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A(Mnthistms fiisciis, PL LV. p. 368. 
Acmep^eroH , Pi. LII. p. 38P 
Admjielia platidca, PI. LXXIlI. p. 458 ; 
P'ig. 82, p. 530, 

Adeonellopm crosshmcli^ PL LXXITI. 
p. 4o8. 

Aetea avguina, PL LXIV, p. 458. 

truiimfa, PL LXIV. p, 458. 

JEx Bponsa, Pig. 181, p. 1048. 
Jgalychin's calmrifm', PL Oil. p. 1019. 
— sjmrrelli, K GUI. p. 1019; 
pig. 177} p. 1025. 

Alfaro (iniaMim, Pig- 169, p. 993. 
Ambiysioma tigrimim., Pigs. 75, 76, 
pp." 406, 407. 
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in the Chair. 


The Minutes of the last Scientific Meeting were confirniecL 

The Seoretaey read a Eeport on the Additions that had been 
made to the Society's Menagerie during the month of April 
1913. 

The Librariae" submitted a list of dates of pubficatibn of the 
early parts of the Society’s VTransactions/ drawn up from the 
records kept by Messrs. Taylor & Francis, printers to the Society. 

Mr. E. E. HoEBiN'a exhibited a large number of specimens and 
photographs illustrating variations in the growth of the Antlers 
of Deer. / / 

/ ■ The Eev. T. E. ,E. Stebbiho, ' M.A.,. P.E.S., E.Z.S.,''' 
attention to Prof, F, E. SchuWs important work on zoological 
nomenclature, the * hTomenclator Animalium,’ giving a brief 
description of its objects and scppe, and urging its claims for 
assistance from British naturalists. 

Dr. E. Broom, O.M.Z.S., read a paper the South African 
Pseudosiichian Eeptiie Euparkeria and allied Genera/^ Besides 


* This Abstract is published by the Society at its biSces, Zoological Gardens, 
Eegent’s Park, IV.W., on the Tuesday following the date of Aleeting to which 
it refers. It will be issued, along with the ‘Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on tlio 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Shillings per annum, payable in advance* 
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giving a.n account of tlie veiy completely kriown SowtJi Afric?aii 
fomi, lie also discussed tlie sfcmctiire of the Elgin allied ' forma, 
Ormiho&mhm ' &ml others. The group of Pseudosucliians ho 
regarded as an extrerneij important primitive reptilian order, 
as'there is good reason to believe that not only does it contain tiic^ 
ancestor of the Dinosaurs,' but also the ancestors of the Ftero- 
dactyl es and Eirds. J^iiparkeria and OmMhosnohus Jire, i;n 
strue.tiire,^ almost dinosaurs, a.nd it is held tliat when tlie Ivipedal 
habit' was .more ■ fully acquired tdiei few cimrae tern not. quite 
'■D'inosaiirian would become Dinosaiirian. Birds are held to 
■have origina.ted from a Pseiidosnchiaii which, 1:>y a bipedal lialiit,' 
had 'acquired a Dinosaur-like hind limb, and had then become 
arboreal in habit and acquired the peculiar power of llight. 

■ Mr.E. G. Boclexger^ F.Z.S., Curator of Reptiles, read a 'paper 
giving an account of tlie experiments Which he had, for the past 
■}-'ear, lieen conducting on the Metamorphosis of the' Mexican 
.. Axolotl (AmUt/stoma tigrhmm\ and gave a detailed description 
of the changes that take place. in the course of traiisfonnatioru 
. lie' also' exhibited ' a . number . of .specimens in the perfect .O'r 
AniBlystome^' condition. The,' conclusions aridved at by tlie 
■■aiitlioiV'. as '■ a result of his experiments,' were that, in accordance' 
'wnth ' .Mile. de. Chau vin^s experiments, .and- contrary to. th.ose of 
'Powers^' the Axolotl "will, -with a, few' exceptions, transform 
if placed iinder special conditions which force it to bimtlie air 
more frequently than usual; that starvation, iiTegular feeding, 
and temperature have .no .influence .on the meta,'m.()rph,osis ; that 
the elirnination of o-xj^gen'from the- water. 'has Hkewdse' no, bearing 
on the .point,;. as 'the animal win\, not,.'' under th.e, (drehm stances, 
rise to the surface and make use of its lungs at more frequent 
intervals than animals placed under normal conditions. 

Mr. G. E. Bxillex contributed a short paper, comrmmieated !)j 
Mr. John Mopkinson, F.Z.B., On some Oases of Blindness in 
Marine Fishes.” Work hitherto performed, <0. y. that of Ilohir, 
de Drouiu do Bouville, and otliers, upon the pathology of fishes 
Iris been directed largely upon species of freshwater habitat. 
The present author lias found, in certain specific cases of bliiulmw 
ill marine fishes, pathological conditions simihir to those described, 
and others with slight modifications, in several freshwater spi^des. 
The examples dealt with in detail are traumatic corneal opaxltis 
in a Conger-Eel, corneal opaciti% etc., in a Grcatcjr Wt‘avcr, 
and corneal opacitis and cataract in a Pollack. 

th«^t bone was^ of the trhe patella solidly 

fused' the Ihe hnemial pracess of the 



tibio-tarsus, which became diss^ociated from the latter early in 
the life of the, bird,' Late in life. this .fusion obliterated the 
tendon ■ ' of ' "the ambieiis muscle, which heretofore had been 
described as passing through the patella and persisting tlirongii 
life.'. 


The next Meeting of the Society for Scientific Business (closing 
the Session 191 2-1 9 13) will be held on Tuesday, June Srd, 1913, 
at half-past Eight o’clock n.M., when the following commuiiieations 
will be made :-— 

ExmBITI01sfS',A!rD' l!^OTTCES. 

Sir.'ABTHgR'H. C K,G.Y,0., M.A,, .D,Se., F.R.S., F,S,A, 
Notes on Turacin and Turacin-bearers, 

F,' Q.HAnMEEs Mitchell, M,A,,..I>.Sc.., LL.D>, E.B.S., EZ.S. . 
Observations on the Anatomy of the Shoe-bill {BalmnimpB 

T. ' H. : W'lTHEHB, ■ F,GvS.. . 

^ Some Miocene. 'Oi,rrip,edes of tbe Genera ■ Eexelmsfna" and ' 

, , from ■ New' ■ Z 

''Proi, Aktsto Bekpy, I).Sc,,'F:E,S,, and 'Bo.w, ^ 

' B. Be. "' 

■'.The.Olaggification' and Phylogeny, of 'tbe' OalcareoiiS' Sponges,' 
with a Reference List,of,,all,the""descrihed Species, systematically'' 
arranged, ' ' 

' 'Sui^eon.: JosEFH - ,'Thom?sok,;.BB.:N. ■ 

Contributions to the Anatomy of the Ophidia, 

Prof. 

Observations on Osteomalacia in the Zoological Oollectioiis 
of Manchester and Cleveland. 
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The following paper has been received 
D. M. S. “Watson, M.Sc. 

BatracMderpeton lineatimi Hancock k Atthey, a Oojil Measure 
Stegocephalian. 


Commiiiiica.tioiis intended for the Scientific Meetings slionld 
1)0 addressed to 


P. CHALMEBkS MITCHELL, 

Secrekvnj. 


Zoological Society op London, 
Begent’s Pabk, London, 
i%27^A, 1913. 




Ho. 12a 


ABSTRACT OF THE PEOCEEDIHGS 


OP THE 

ZOOLOaiOAL, SOCIETY OE lomoK^ 

June 3rd, 1913. 


Prof. E. W. MacBeide, M.A., D.Sc., F.R.S.,, Tiee-Presiclent, 
in tlie Chair. 


The Minutes of the last Scientific Meeting were confirmed 

Mr. D, Seth-Smith, F.Z.S., Curator of Birds, exhibited the 
egg and young of the Mikado Pheasant (Ccdopkasis mihado)^ n> 
rare species, described first in 1906, from the mountains of 
Formosa. Some living specimens had been imported in 1912 by 
Mr. Walter Goodfellow, and the owners of these birds had 
entrusted the eggs to the Zoological Sociei^, where they 
being hatched. 

The egg was cream coloured and very large compared with 
those of allied species of pheasants, being 57 x 41 mm. 

The ineubation period proved to be twenty-eight days, instead 
of twenty-four as in the majority of pheasants, and the young 
when newly hatched were very large, and had the quill-feathers 
better developed than was the case in allied species. 

Hir Aethue H. Chuech:, E1.0.V.Q., F.B.B., read a paper, com- 
rniinicated by the Secretaiy, entitled/* Hotes on Turacin and the 
Turacin-bearers.’' '' 

This paper contains a summary of the chief facts as to the 
composition, properties, and occurrence of tumcin, the soluble 
crimson pigment of the Musopliagidse. Special stress is laid upon 
its constancy of composition, the limitation of its occurrence to 


^ Tins Abstract is published by the Society at its offices, Zoological Gardeng, 
Eegent’s Park, E.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,’ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price, of Biepence, or, if desired, sent post-free for 
the sum of Six ShiUmffs per annum, payable in adTance, 
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certain, plantaiivea-ters, and the 'relation of its spectrum to the 
spectra of lisemoglobiii and chlorophyll. Some current er'rors 
concerning turacin are corrected. 

The SeceetarYj Df. P. Chalmers MitchelLj RE.S., gave an 
aecoiiiit of his observations on the Anatomy of the 
{Balc&mceps rex), illustrating, his remarks witli. la^iterri-sHilos. 
He showed that Balmnimps and Scoptm shared so many {inn, tom- 
ical characters, 'and of these so many occurred' also in Btor'ks, that 
if the reasoning generally followed by anatomiciil oriiithologists 
were adopted, JMmmcepis 'md. Scopus must be placed with Storks 
rather than with Herons, He submitted, howeveivthat hucIi. <*1 
method was irrational, unless it were accompanied by ft mucli 
closer scrutiny of the value of the characters than Imd hitheii.o 
been made or was yet possible, and that for the pix^sent Balmimps 
must be regarded as the representative of a division equivalent to 
Storks and Herons. He thought also that the relation of tlio 
Steganopods to these three groups recpiired reconsideration. 


A pa-pei' on Some Miocene Cirripedes of the genera llexdmnia 
Smlpellmn from Hew Zealand,” communiciited by Dr. W* 
T,., 'Oalmak, P.Z.S., was read by' Mr. T. 11. Witiie'RS, F.G.B, 
An account is therein given of the ‘ gigantic Oiniprdr ’ of Now 
Zealand, originally described as Smlpelkm aiwMaudiemn, of 
which remains Have long been known to occur in the \V aiieinata 
Beds (Miocene) of Motutapu Island, Auckland Haibom The 
valves of this Cirripede attain a length of 8 inches, ancl have 


been previously supposed to belong to a pedunculate hirm, but 
while Sir James Hector (1887) referred tliem to the genus 
Scalpelhmi, Prof, W, Blaxlaiid Beriham (1903) thouglit tluit they 
approached more closely to the genus PoUicipcs, From a slmdy 
of the original material collected by Prof. Janies Psirk (1H87), 
it is now shown that this Cirripede is a sessile form jillied to 
Balanus, and it is referred to Dr. P, P. C. Hoek's reiumtiy 
instituted genus Eex&lmma (1913). A smaller imdotormiruMi 
species of Eexelasma, and a new species of Soalpdlnm {smsu iato), 
are also described. These are in the collection of the (hMdogiwil 
Survey, Hew Zealand, and occur in the HJimo betls as the 
* gigantic Cirripede.^ 

. ’ A second new species of Sodpdlum is foumled on some va]\'us 
from Hew Zealand, and a restoration Ls given, the rtuujihiN 
being sufficient to justify their reference to the suh-geuiiH 
. ArcOBodlpBUwm Hoek. 

A paper on The Classification and Phylogeny of the C?dcareous 
, yHih k Reference List of all the known sys- 

was received from Proi AETiitm Dih'ndv, 


Mr. R. W. itASott) RoW, b'.So. ' BUi.B 


® complete revisaon (rf the genera of 



B5 


Oaleareoiis Sponges. Fifty ■. recent genera are recognised and 
diagnosed,, and all the described species, amounting to 433, are 
arranged under these genera. The rejected generic names, which 
are listed separately, amount to 97, The fifty accepted genera 
are grouped in 10 families, and Polejaeff’s subdivision into 
IIoMocoGLA and HETERoccEnA is abandoned* The systematic part 
of the work is prefaced by a discussion on the principles of 
classification, and followed by a discussion on the phylogeny of 
the group, accompanied by a genealogical tree. The suggestions 
of Minchin and Bidder as to the systematic value of the position 
of the nucleus of the collared cell is follorred up, and this position 
has been determined in 75 species. It appears from the evidence 
thus secured, taken, of course, in connection with other characters, 
that in the primitit^e family Homoctelidm the position of the 
nucleus is basal in some species and apical in others^ but tlial it 
is not correlated with other characters so as to justify a sub- 
division of the family accordingly. From the Homocoelidm, 
however, two lines of descent have sprung, the one basiinicleate 
and the other apicinucleate ; the former including the families 
Leiicasciche, Leucaltidse, Minchinellkhe and Murnryonidse, and 
the latter the Bycettidse, Heieropiid^, Grantiid^e, Amphoriscidse 
and Lelapiidce. 

Surgeon J. 0. Thompson, U.S.N’., sent a paper, communicated 
by Dr. F. E. Bebdabd, M.A., F.B.S., F.Z.S., containing con- 
tributions to the Anatomy of the Ophidia/ 

The Becretaby communicated a paper by Prof* T. Wingate 
Todd, M.B., F.E.C.S., entitled Observations on Osteomalacia in 
the Zoological Collections of Manchester and Cleveland/^ 


This Meeting closes the Session lOlS-lOlB. The next ^feetnig 
of the Bociety'ior.: Scientific;. Business- will he ; held on ■ Tuesday, 
October 28tli, 1913, at half-^past Eight o’clock p.m. 


The following papers have been received s — 

IkttrmMderpeton Uneatum Hancock' 4 Atthey^ a OoakMeaauf# 
Ktegocephaliam 'y 
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2. R. W. Palheb, B.Sc. 

The, Bi'ain and Braiii-ca.se of a fossil Ungiiliite of the Geiiiis 
Anophtherimn. 

3. F'aEBimio Wilmet, 

Notice siir YOlmpia johmioni, dont resp6ce s’est retroiivee 
intacte dans xine for^t commune a Tlturi et k FUeile. 


Communications intended for the Scientific Meetings shoidd 
be addressed to 


P. CHALMEKS MITOHEiVL, 

Becrekvnj, 


Zoological Societt of Londoit, 

■ ^ EegbfFs' Paee, London, N.W. 

June lOifA, 1913. 




No. 124. 


ABSTRACT OF THE PROCEEDINGS 


op THE 


ZOOLOGICAL SOCIETY OF LONDON.* 

October 28tli, 1913. 

Prof. E. A. M.A., F.R.S., E.Z.S., Yice-Presideiit, 

in tlie Oliair. 


The Minutes of the last Scientific Meeting were confirmeci 

The Seorstaey read a Report on the Additions made to the 
Society’s Menagerie during the months May to September, 
1913. 

The Secretary exhibited a preparation of the alimentary tract 
of a young Elliot’s Pheasant (Fhasimitw dissected so m to 

show the gut-pattern in relation to the me>sentery, blood-vessels, 
and visceral nerves. The preparation was mounted as a tens- 
parent object in glycerine Jelly, and showed how the various 
morphological conditions of the intestinal tract to which he had 
called attention (Trans. Linn. Soc,, ZooL viii,. p, 173) might be 
displayed as permanent museum objects. 

' Mr. ' B. I. PocooK, E.R.S., ■F.Z.S.,, ■ Chmator ' of ^ 
exhibited a female and three young specimens of the ‘Woolly 
Opossum {PMlmuhr laniger)^ from Buenaventura in Oolombia, 
presented by Dr, H. G. F, Spurrell, F.Z.B., and drew attention 
to the i-apid gi^owth of the young. When Dr. Spurrell cap- 
tured the mother, the little ones were still in tjie poupL 
; Six 'weeks afterwards, wlioiv they- reaphed the 'Gardens,' they 
-had; left', the- pouch for 'good-, were about-- one- fourth . g'nown, 
;,and,"were Just 'beginning -to. feed: on^ their .own . account, ''though' 


This 4.bstmot is published by tlxe Society at its offices, Zoological G-ardeus 
llegent’s .Fa-rh, '.N.W.', ba tire. Tues.day,- following' the' date .' of Meeting to -which'' 
it refers. It will be issued, along with the f Proceedings,’ free of extra charge, 
to all Fellows who suhscribe to the Publications ; but it niay be obtained on the 
day of publication at the price of or, if desired, sent post-free fbr 

-tb-e'sum otMx Millings per aruuun, payable lU' advance. 
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tWfomi their mothei-'s :m, .ml .ppm-eally .jmte e.l..l.l« »1 

feuding ^ot tlieiiiselves. 

Wr POCOCK also exhibitea two yoinig exiuiipUis of a l)eg^^^ 

{OclodoH (legtis), 

Mr. Walter tloodtellow, b./i.b. iJie .j.,, ^ 

“ s ,ii: y .ii«i .■». 

the remaining two tlivove and promised to do well, 
fiteil-e yonn" of all Hystricoinorplions rodents, the llogus arc 
if hri silMt birth and oi>en their eyes within twenty-loi.r hours, 
., 11(1 are in every respect very precocious as compared wiiii youn,| 
rats Partluli attention was directed to tlio lateral pi^ation o 
the teats in the Pegu, a condition which is repeated m tlie Viscaelu. 
and Chinchilla and the Coypn. 'I'liis condition is pi’oliably an 

•hdwtation to the large size of the yoimg, winch are enalileil to 

;„k lying lly o™! iho 

Im airaigement which permits the young oi tha species, it lias 
been alleged, to suck while swimming alongside their mutliei 

'the wato* „ ■' 

Mr. P. Seth-Smitii, r.Z.S., Curator mf Birds, exhibited _n, 
snhit-specimen of a young IBacanet (-SfeMAro^ m 
wliich had been hatched in the Society s Cardems in July, and 
railed special attention to the well-devo oped serrated pads on 
the hack of the ankle-joint or heel. Ihis pud had been pro- 
y :X ohL«l ia thi of awp. c» s 

and Barbets, and it was only to lie expected that it would be 
iTr 0 K€rit siIbo in tli 6 loncfins. 

^ The use of this serrated pad, which disappears soon alter i, ho 

young bird leaves the nest, is douhtles.s_to enahle it to climb up 
tlie ade of the hollow cavity in a tree in winch it is lateluah- 
these pads forming, as it were, a socoml set ol c.laws. Jt is uot.o 
worthy that no such pads are found in the Parrots winch tics 
in simhar situations to those chosen by Parhete and imteans, bul, 
which aro provided with a hooked beak which aids them in 

climbing. 

3iili®5igy :’|teJ5 ^Bi 5 Giis,y.M.i.h J'-Z-S.r>pxhibited: a specimcii .of 
MehnoceUs jo/w!.so«»Ganthor,a cnrioiis fish haviirjan enormous 
■ mouth armed with slender, pointed, dcpressihle _ teeth and an 
extraordinarily distensible stomach. It has tlio lirst, ray ol Ihe 
spinohs '4omi fin situated on the snout and modihcd into a 
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Dr. F. E. Beddaub,. M.A., F.R.S., F.2.S., Prosector to tlie 
Society, read a paper ou the riimtomy anti systematic arraiigemeiit 
of the Oestoidea, in winch lie (lescribed a new genus aiid species 
of Tapeworms from the Double -striped Tliicknee (GUdionemiis 
Msiriatus). 

Dr. F. A. Bather, M.A., F.E.S., F,Z,S., read A' paper entitled 
‘^Tiie Fossil Criuoids referied to Ilypocrimis 13ejri(ihJ^ The 
two specimens of Hypocrhrd,s sohmideri l^eyr. described by Beyrich 
and Rothpletz respectively are redeseribed and reSgni'ed. The 
structura of the genus is shown to agree with that of the Devonian 
family Gasterocomidm, the content of which is discussed ; 1)nt it 
is suggested that in tins case and in that of 
adamsi the distinctive features may have been independently 
acquired. 

The holotype of Ilypocrimis piriformis E,othpletz is redescribe I 
and refigured, and proved to be no Ilypocrmus. It is thought to 
be a liigldy modified descendant of the Taxocrinidiv, by way of 
such a genus as Cudonomd/ims, The left posterior ladial appears 
to have 'borne a large arm, but the other arms are more or less 
atrophied, and the right posterior radial has almost disappeared. 

A paper on ^yikitracliiderpeton Uneatum Hancock & Atthey, 
a Coal-Measure Stegocepluiliau,’’ communicated by Prof. J. P. 
IIiU,,D.Sc., F.E.S., F.Z.S., was.read.by Mr. D. M., S. 'WatsonV 
M.Sc. It contained the description of the skull, lower jaw, and 
pectdral girdle of this species, based on a series of specimens in 
the.. Newcastle " Museum, ■ derived from the Low Main ' Seam " of 
Newshain Colliery. , 

A paper, communicated by Dr. G. W. Andrews, F.E.S., F.Z.B.,' 
was, received fro.m' Mr. -R. W. Palmer, ■ M.Sc., entitled ^'bTlic 
Brain and, Biain-CaKse of a -Fossil Dngulate , of ■ the. .Genus 
jinoploilmrmm.y in whiel' 1 -..'a cranium from, the, l^hospliorites". 
of Qiiercy, together with' an exceptionally perfect, ■■ and, ' well- 
ma iked brain- east obtained f rom it, wore descii bed from mateikil 
■in the British Miis.e'iim collections. 
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The next Meeting of the Society for Scientific Blisiiicss will 
be held on Tuesila}?-, iN^oveinber 11th, 1913, at lialf-pa.st Ih’glit 
o’clock p.M'., when the following communications will bc5 iu}:ule 

Exhibitioxs Axn Kottoes. 


W> T. OAurAx, D.Sc., F.Z.S . 

On Freshwater Decapod Crustacea (Families P()t?ini,0!:ii(la3 
and. Palremonithe) collected in Madiigasear by tlie Hon. ..Pn/iil 
.A, Methuen. 


CP A. Boolenger, F.IiH.j.F.Z.S, 

On a Collection of Reptiles and Batraclila,iis made ly 
Dr. H (}, F. SpiuTell, F.Z.B., in the Colombian Clioco. 

C. TateHeoax, M.A., F.Z.S. 

A Revision of the Cyprinoclont Fishes of the Sii].)fa:ii.u,ly 
Pceciliiine, 


Prof. W. INa.Pa,r,ker, Ph.D., F.Z.S . 
Sponges in AVateiworks. 


Ih-of. J. PLAY.FAIR McMoRRICH, C.M.Z.S , 

On Two new Aetinians from the Coast of British Col iimbio., 


Tlie following papers have been received - 

0,&.TAy Olsen, ' ■ . 

Oil' the Exteiaial CbaiRcters and Biology of Bryde’s 
amiew Eoiajiial fimn the Coast of South iiMca. 

Miss M.T. Im,eotjin M.Sc, ' 

' A new Speciesyf dHematodes'of' the'Ceinis ledmrdiH iA.vtn 
’ ■ the Daik ' Green ' Simke 

T: It WiTHEiis, F.G.S . ^ , 

■ CiiTipedes' from the Cenomanian. .Clmlk Mari of Cambridgo. 
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F. F. Laidlaw, FJmH. 

Contributions to a Study of the Dragon-fly Fauna of Borneo. 
— Pai't II. The Gomphin^e and Ohlorogomphinaj. 

Su rgeon Joseph G. Thompson, U.S.hT. ' 

Further Contributions to the Anatomy of the Opliidia, 

P. Chalmers Mitchell, M.A./D.Sc./LL.D., F.R.S-, F.Z.S. 

The Peroneal Muscles in Birds. 


Coniniunications intended for the Scientiflc Meetings should 
he addressed to 


Zoological Society op Loxdox, 
EegejvPs Park, Lonoon, hT.W. 

1913. 


P. CHALMERS MITCHELL,, 

Secrekcri/, 




No. 126 . 


ABSTRACT OF THE PROCEEDINGS 


OF THE 


ZOOLOGICAL SOCIETY OF LONDON* 


NoTeiiiber lltli, 1913. 


Dr. S, F, HaemeEj M.A., F.R.S., F.Z.B., in the Oliair. 


Tlie Minutes of tlio last Scientiiic Meeting were confirmed* 

Mr. R. I. PococK, F.R.S., F.Z.S., Curator of Mainiiials, ex- 
hibited a newly-born example of tiie Hairy Armadillo {E’wphTaGtiis 
iflUosus) and tiie dried shell of a Six-ban ded Armadillo (A, sex- 
cincl'Us), showing the presence of a series of from two to four 
small orifices in the middle line of the pelvic shield ; and explained 
that the orifices are the apertures of shallow invagiiiations of the 
epidermis dipping down into the dermisj wdiich is specially 
thickened and glandular immediately beneath them. In the 
living animal drops of malodorous tiuid can be squeezed from the 
orifices of these glands. 

Mr. D. Beth-Smith, P.Z.S., Curator of Birds, exhibited a re- 
markable hybrid bet-sveeu a Black- winged Peacock and a domestic 
hen (cross-bi'ed game and Leghorn) wdiich had been bred by 
Mi*. 11. P. 'Wheadon of Ilrainster in 1911. This bird was be- 
lieved to be only the second exainple of this hybrid ever produced, 
altlioiigdi a hybiid between a peafowl and a guinea-fowl had been 
recoided (Hocker, J, f . 0. 1870, p. 152). 

The hybrid wms mostly wdiite in colour, splashed, especially on 
the neck, with reddish brown, a colour derived from the domestic 
hen, its inotlier. It sliownd clearly the characters of botli 
parents. 

M:r. Betli-Sinith also showmd pliofcograplis of a liybrid Pheasant 
between Gahphasis mikado and Cf, cUioiE^ml of a Jungle-fowl 
between Gailus and gallus, Tlie latter Mrd, wliicli had 

been bred in the Society’s Gardens, corresponded to the description 
of the bird described by Temminck as Gallns cen&us. 


* Tliis Abstriict is publislied by tbe Booiety at its offices, Zoological Clardeas, 
Begeiit’s Pai’k, W.W., on the, Tiiosday following tlie date of Meeting to which 
it, reiei's. Ii will he issued, along with the * Proceedings,’ free of extra charge, 
to all Fellows who subscribe to tlie Publications ; but it ina}’ be obtained on tho 
day of publicotion at the price of or, if desired, sent post-free for 

the simt of per rmnuin, payable in advance. 
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Mr« E. Ct. BouLE?fGBE, F.Z.S., Curator of Kcf>tiles, 
a quite young specinien of the Matamata, TeiTa.]_)iii 
hriaia)^ the shell of which measured but 5 cm. in lerigtli. This 
specimeiij the smallest yet recorded, differed from the existing 
descriptions of the young of this species in the under surfiices 
being of a briglit iiia,genta-red instead of pale yellow. M'r. iidoii'- 
lenger suggested that as all the young previously deseril)ed were 
more than double the size of the specimen exhibited, red might 
be the normal coloration of the under sui'faces as a. juvenile 
livery. 


Dr. W. T. Oalmak, F.Z.S.,read a paper on Fresli water Deca^iod 
Crustacea (families Potamonidte and Pahemonidm) collecrted in 
Madagascar by the Hon. Paul A. Methuen, in whicli one new 
species of Fotmnou and five varietal forms of 1\ mmi(MiC(scm'iens& 
were described. It is suggested that tlie Eiver-Orabs of hfada- 
gascar may have had an autochthonous origin from sonH3 forin 
resembling P, madagascariense* No clea,r aliinities (?aii be tKiced 
with the Potanioiiiclee of Africa or of Peninsular India., I)ut it is 
pointed out that in the present state of knowledge tlii(3 Kivoi'" 
Crabs appear’* to be a hazardous subject for zoogeograpliical 
speculation. 

Among the Palsemomdce the most interesting is the species 
described by Hilgenclorf as Bithynis f hiklehramxUi^^^ ' which 
figured for the first time. Evidence is brought forwaird to show 
tluit the species has no close aifinity with the. 
of Chili and Peru, and that the single character whicli led to its 
being referred to Bithynis is a matter of individual variation. 

Mr. G. A. , Boitlengeu,^ F.E.S., F.Z.S., gave an account of a 
collection of Reptiles and Batracbians made l>y Dr. Spiimdl, 
F.Z.S., in the Colombian Clioeo and presented by him to tlie 
British Miiseuni. 'The series of specimens was of great interest, 
and contanied several new' species. 


Mr. 0. 'Tate Began, 'M. A., . F.Z.B., ' read- a paper entitled 
'“'A B^evision of tee ■Gyprmodont''''Fishes of the' Suld‘a"uiily 
Pmciiiinav’^ A number of new genera were defined and severtil 
new,' species .were 'described ; the structure of the intromit'tei'it 
organ was '.found to be nf great 'systematic Importance, ' ; 

A 'paper received' froni; Prof,. V. N. Paekee', 
gave lui accomit 'of 'some'. investigations made on ,a,,.g,ro:w'th of 
hpoiigillahiGusiris intheGarcIifi'WaterworksBysteirqand disscribed 
tlie methods adopted to eradicate the sponge from the infected 

areas, ■ V'^ '",^'''7,^' '■■■ ■ , ■V' ■ 



Prof. J. Platfaie McMuerich, G.M.Z.S., comimmicated a 
.:„^-iper ill wbicli lie described two new species of Actiiiiftns froiri 
the coast of British Columbia,. These specimens probably repre- 
sented sta,ges of a single species, and belonged to a group hitlieito 
not recorded from the west coast of America. 


The next Meeting of the Society for Scientific Business will, 
be lield on Tuesday, ISTovember 25th, 1913, ah Imif-past Eight 
o’clock p.M,, wlieii the following communications will be made 


Exhibitions anb bfoTiCEs. 

0RJAN Olsen. 

Oil the Bxtei’oal Characters and Biology of Biydets Whale, 
a new Rorqual fi*om tlio Coast of South Africa. 

'I\ !,.iss M. Y. Lebotje , M.Sc. 

,A. new Species of Trema.todes of tlie Genus LecIiriorcMs from 
the Dai'k Green Snake {Zmnenis gemdiensis)* 

T. H. Withers , F.G.B. 

Oirripedes iTom the Cenomanian' Chalk Marl of Ganibridge 

P. OH ALi^tERS Mitgh ell,^M.A., D.Sc., LLJ)., F.Z.S. 

Tiie Pe,iT)iieal Mdiscles in Birds. 


, , The following’ papers have been' received : — 

E. F. Laiplaw, M.A.,'F.Z.S .. 

Coiltifibutions to a Study of the 'riragon-fiy Fauna of Borneo. 
; —Part II. The GomphiiiaB'.and Ghlorogoniplii,n». 

.^Surgeon Joseph.' C b Thompson, IJ.S.N. 

^ Furtiver Contributions to the Anatomy of the Ophidia. ' 
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I'K GifABWJCK, A.L.S. 

ISTote on an imperfectly-developed • Specimen of 
esc'identus. 

All Annotated List of tlie Jdeptiles and lljit. radii an s 
by the British Oniitholoyiste’ llriion JApCilitioii and tlii.t 
Waiiastoii E-tpedition iii Datcli i^ew Guinea. 

G. F. U. 

Tiie Possible Ooiineetion between Spindle-leiigtii ruid CVili- 
volume. 

William F Tiooll, M.A., D.B c. , M.])., F.Z.8 . 

IVematode Parasites from Animals dying in the Zi)olo;ri('.‘il 
Society 's G ardeiis during 1911 - 1 9 i 2. 

F. E. Bsbdakd, M.A., D.Sc., ILE,.S., F.Z.8. 

OontriloutioilS to the .Anatomy and Sjosteinatic 
of the Gestoiclea. — XII. Further Observations upon the (Jenus 
' Beddard. 


Comm iiiiicnitions intended' for tlie Bcientiilc Meetings ' slioii I 
be addressed to ' 

, P. CHALMERS MITUllJIfW 

Zoological Societ'y or Loa”1)(>]!7, 

■ 18 ^A, 1913 . 
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ABSTRACT OF THE PROCEEDINGS 


OP Ttn3 

ZOOLOGICAL SOCIETY OF LONBON.* 

Movember 25tli, 1913» 


Prof. E. W. MagBribe, M.A., D.Sc., P.B.S., Vice-President, 
ill the Chair, 


The MiriiitGS' of the last Scientific' Meeting were confirm ed. 

The SecbetAry read a Ileport on the Additions made to tlie 
Society’s Menagerie during the month of October, 1913, 

Mr, R. II. Burne, M.A.., F.Z.S., showed some specimens of fmtal 
skeletons pi*epared by the . Beale-Bchiiltze method. The f«?tus 
after being deliydrated is soaked in 1-3 percent, caustic potash, 
and .finally mounted in glycerine. By this procedure the soft 
parts become almost completely transparent, leaving any calcareous 
deposit opaque. 

Tlie specimens shown were foetuses of the Fowd, Horse, and 
Man. ill the Fowl attention was dra^vn to the three separate 
metatai‘sals that at an older stage fuse to foini the single tarso- 
metatarsus. 'In tlie same ivay in the Horse, tlie ossifying sliafts 
of tlie ulim, fibula, and splint-bones could be clearly distinguislied. 

,A specimen of tlie skeleton of a Btarlish {xisterias' ruhens)^ 
piivpaieil by the metliod, was also exlubited. 

'Prof, H. 'M''a,x;w^ell Lbfiioy, F.Z.8., Hon, Curator of the Insect 
House, "briefly <lescribed the a/rra;ngement of tins new building, 
til , 10 ' progress made .with, tbe fitting-up of tl,ie ii,iterior,'and tho 
installation of and metbod of displaying the exhibits. 


* This Abstract is published by the Society at i,ts offices, Zoological Gardens, 
Begont’s Park, N.W,, on the Tuesday 'following the date of Meeti,ng to which 
it refers. It will be issued, along with the ‘ Proceedings/ free of extra charge, 
to all Fellows who subBcribe to the Publications; but it may be obtained on tlie 
day of publication at the price ot Sirpefire, or, if desired, sent postTre© for 
the sum of Sir SkUling:^ per anmun, payablc'in advance. 
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A paper received from Mr. 0mAn Om 5N, 
by tlie Secretary, contained the description of ji^oew 'flor.|ua.i fonti 
the Coa,st of South Africa a.nd gave a- detailed oi* iiiS 

external cliaractexs, biology, and distribution. 

Miss Marie V. Lbbour, M.Sc., presented a papei*, cfiiriniinri 

Gated by the Secretary, in which she destreihed a j;H:nv specic.s < »!■ 
TrematodevS of the genus Lechriorchis, found in. t,l!e bod^^-caAi'fy 
of a.. Dark Green Snake [Zemenis gemmmms) that ha/I died in, 
the Society’s Gardens. 

Mr. T. H. Withers, F.G.S., contributed a I>‘*'per, coiiHuuni- 
cated by I)r. W. T. Oaimaii, F.Z.S., based upon a la,rgG se;i*ies of 
Cirripede remains from the Genoi.n;.iijian Gha,lk Marl iu tim iK'igli- 
borirhood of Cambridge. The gi’eater niimher of the sjKRiiiiaais 
are refe,rred to two species of the family Pol lidpetli.d a, p s.iiid .‘idd 
iiiaterially to our knowledge of the phylogenyof tiie 
Girripedes, Both foimis are ren.iar.kable for their a(lvai,u,^(Ml 
of scutum, in which the umbo is sub-centi'a], and sliow tiiat the 
transition of the scuta! umbo from an apical to a st.ib-ceidiml 
position was acquired independently by iinreiatod fomus in distinct 
lines of development. 

The, Si^cRETARY, Dr. P, Chalmers Mitchell, M.A., BMl.B., 
F.<Z,S.,';read a communication on “The Peroneal .Muscles in 
Birds.” ' .Dr. Mitchel.1 had dissected these' muscles i.ii over tlOO 
birds, and believed that he was able to give a neaiiy cxliunst.i ve 
account of the varieties of form .presented by tliese .stnuduires. 
The paper described the peroneal . muscles . in Ohmma 
and gave a systematic account of the conditions in the 
Avian groups which could all be represented as ('leri'va.tivi^s of 
the Ohauna condition by loss of certain portions and iiic.reasrd 
'.development .of other portions. ■ It was .diliicult to i.ntorproli tlio 
'■changes in terms of fimction,iai.iuly-relatioiis}vip appea.rlrig !(,» be 
.. more important in this respect, than Imhit. 1'ha 'p«qH)r 'di,scossi'M'l 
the .very few ca,.ses of want of confo:niiity betuvecri the |"}orotU;‘n,"l 
..'muscles and the place a.ssig.ned in tliih l).est4>,)iiiith.}ci syMi.i‘.i,iiM 
classification. ' It .also dealt with tlie' use' of' such, aiia.toiuical, 

. character.s' i'll systematic classili cation, ami showed that tliorc was 
.' a definite .'.I'elation between specia,]ized conditions 'of tlm fHuvua-il 
' muscles ' and 'specialized conditions''' of ' the Avian' striicbure 
' '.generally'. 
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Tlie next of t'\w, for Briovitiiic* BiisibchS' will 

1)0 fioKl oil 'rueK*l;iy, 'Fo'hruaiy 1914, at ]4iglit 

o’clock: when tlse following cornmuiiicationB will be iriacle:--- 

KCTIOTTOXS AKI) N'o’J'I'OKS, 


(1. A. 4'^. IBS., 

An ;\ ivnot'otod .LAsliol i,ho .Ilcpivilo.s and ija4nacJ;iia.ns collecfccid 
by i::l!0 Ibdidsii, bliMcitlioMigiots’ 'Union ,'Illxpeditio.u and t]:ie 
\Voli;,iaton Kx[HMlition ;i.ii .Diitoii New (:Uii,;nea. 

lyB 'Brpj>au:i a ala.. D.Se., R'lLB. RZ.S* 

(jo:ni:ril)iition.s to l.ho Auniioniy and Bynteniatic Arrangernemt 
of Uie (AoB jfurtlier Observation;^ upon theTGenus 

(/roei/stkUH''ni i]od.d;ird. 

li. (1 J:;pDiMKrn lAIBB., F.Z.B, 

lieport on the J.leaths wliicli occurred in the Zoological 
(jai'llei us during 1914. 


T 1 lie :IAllo\vA ig papers lii we beennmnved :"— . 
lA F. :i:iA,:T.i)LAw/M:..:A,., F.Z.B. 

C,Jor:i't:ribi:itions to a Study of the I)ra.goi'i-'fly Fauna of 'Borneo. 
--"■'lAirt I,L T}.h 3 (jt)mplmitc and Glilorogmnpliime.' , 


Surgeon do»‘^:KlM:r Cl T,iiom:pson, TJ.S.lSr. 



If. C.k (,j:uA:i,:rwiCK, A.L.S, ■ , 

■■ ■,NotK,i O'u ai;i, iu);patdrH:itly -developed Bpeciinen ai Uclmms. 
€8Gukfdm^ ■ , ■ , . 

c.,: l .lA/ITlMja^ :M,Sc./F.L.S., F.Z.S. . ■ ' 

iriui l:\iss' !l;)lcp’'l’(':)rine(jti<:u between Spindle-lcrigtli and .Gell- 
volinne.y 

; Wa]j:.J'AM' N4 lXSc.yM..D.., F.Z.Bf ' • ■' 

IV.irasitas fnixn .A'niinals 'dyinguri tlie Zoologiciil 
SodnfyG (lirdaiS' during 4 911-491 2. > 



F. J. ]\T-ECiorrT, M.Sc 

Tlie Stnictvire tmd Lifo-TIiKtoiy of a ''rivpeworvn, {leld/njoi^nniif. 



■*'" Q}iTirniiiiieatioiis intended for tlie Seieutilic’ MeetirL^’s 
be addrest^ed to 

' p., c:o:alm:er 8 Mid’CiiKfd’i, 

, ' ' tSeiirclar'id 

Zoological Society o.f London, 

■ Eegent’s Park, London, N.W. ' 
iJecember %nd^ VdlZ. 
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